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MEMORANDUM,

TO: File

FROM: Brad J. Berggren/GLO

DATE: January 9, 1984

SUBJECT: Chem-Dyne Site Remedial Investigation
Phase III Hydrogeologic Investigation; Groundwater
Monitoring Wells and Pumping Well Installation,
Subtask 3-3.1 and Subtask 3-3.2

JOB NO: W65310.CO

INTRODUCTION

This memorandum summarizes the Phase III Hydrogeologic
Investigation activities conducted to install seven offsite
groundwater monitoring wells and an onsite pumping well at
the Chem-Dyne site in Hamilton, Ohio. The offsite
installation of seven -groundwater monitoring wells was
performed from September 9 through October 18, 1983, by
Bowser-Morner, Inc. The onsite pumping well installation
was performed from September 15 through October 8, 1983, by
CMC Associates, Inc. Well installation inspection services
were provided by personnel from CH2M HILL and Barr
Engineering, Co. Support equipment, support personnel,
drilling containment pad, and decontamination facilities
were provided by O.H. Materials. All drilling, inspection,
and support services were conducted under subcontract to
CH2M HILL. This work was performed in partial satisfaction
of Contract No. 68-01-6692, Work Assignment No. 21.5M10.0.

PURPOSE

The purpose of the Phase III well installation effort was
twofold: first, to install a large diameter pumping well
which would allow hydraulic testing of the aquifer system at
the site, and second, to install additional groundwater
monitoring wells. The additional groundwater monitoring
wells supplement the previously existing network of
monitoring wells and allow greater definition of the
vertical and horizontal extent and movement of groundwater
contamination.

The general scope and timing of this effort were determined
by U.S. EPA personnel with recommendations by CH2M HILL.
Joseph Keely, U.S. EPA groundwater specialist, was closely
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involved in all planning related to this phase of well
installation, including specification of drilling and well
installation methods and selection of well locations and
depths. Specific well locations and depths were reviewed
with U.S. EPA and OEPA personnel prior to initiating the
field work.

SCOPE

The scope for the well installation portion of the Phase III
Hydrogeologic Investigation included the following:

o Procurement of well drilling contractors able to
perform under levels 'B'̂ C', and 'D1 personal
protection.

o Installation of seven offsite groundwater
monitoring wells ranging from 40 to 100 feet in
depth.

o Installation of a large diameter pumping well
onsite to a depth of 80 feet.

o Design and construction of a drilling containment
pan to insure containment of contaminated
groundwater and soil generated during the offsite
drilling activities.

o Erection of storage pools for containment of
25,000 gallons of contaminated groundwater
generated during development of the onsite pumping
well.

PERSONNEL

CH2M HILL

Larry A. Holm, Project Manager/GLO
Brad J. Berggren, Project Engineer/GLO

3arr Engineering Co.

Wesly Olson, Inspector
Bonnie Rohr, Inspector

O.K. Materials

Steve Brigner, Foreman
Charles Rucker

Sowser-Morner, Inc.

Joseph A. Pappert, Drilling Foreman
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Mike Bish, Driller
Harvey Neal, Driller's Helper

GMC Associates, Inc.

Paul Velin, Project Supervisor
Dan Marion, Health and Safety Officer
Everett Wheeler, Driller
Bob Meyers, Driller's Helper
Doug Jones, Pump Operator

WELL INSTALLATION

OFFSITE GROUNDWATER MONITORING WELLS

Well Locations

Seven groundwater monitoring wells were positioned to
supplement the previously existing network of monitoring
wells and allow greater definition of the vertical and
horizontal extent and movement of groundwater contamination
from the site.

Three primary considerations influenced the selecting of
positions for the monitoring wells. First, the well
installation effort concentrated on areas of apparent or
potential groundwater contamination based upon laboratory
analysis results obtained from groundwater samples taken in
April 1983. Second, monitoring wells were positioned to
correspond with the informational objectives (i.e.,
measurement of induced aquifer stress due to onsite pumping
and evaluation of anisotropy among aquifer hydraulic
properties) for the hydraulic testing of the aquifer system.
Third, the practical feasibility of installation was
considered in positioning the monitoring wells; industrial
buildings, residential homes, and coal stock piles were
major obstacles affecting the selection of well locations.
Figure 1 presents the location of the sever, offsite
groundwater monitoring well installed during the Phase III
effort. The number, general location and depth of the
monitoring wells installed were determined by U.S. EPA
personnel with recommendations by CH2M HILL.

Equipment and Materials

Air rotary drilling, temporary casing installation, and well
casing and screen installation were performed using a Davey
M-7 drill rig. Temporary steel casing was driven using a
3,000-pound pneumatic hammer.

Monitoring wells were constructed using threaded 4-inch
diameter stainless steel well casing and stainless steel
wire wound, No. 10 slot size well screen.
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FIGURE 1
PHASE III HYDROGEOLOGICAL INVESTIGATION
INSTALLED GROUNDWATER MONITORING
WELL LOCATIONS
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To avoid potential public exposure and contamination of
offsite locations, contaminated groundwater and soil were
contained in a specially designed and constructed drilling
containment pan. The drilling containment pan, shown in
Figure 2, consisted of a 15-foot square steel pan with side
panels approximately 1 foot in height. Within the pan were
placed a pool liner, a layer of geotextile, a PVC pipe
drainage system, and gravel fill. The pool liner provided
containment of groundwater generated during the drilling
activities. The geotextile protected the liner against tear
and punctures. The 2-inch slotted PVC pipe drainage system,
set within the gravel fill, allowed removal of the fluids
generated during drilling. Fluid removal was accomplished
by connecting a vacuum pump to the drainage system outlet
and discharging into a mobile tank. The collected fluid was
then transported back to the.site and treated using the
available onsite treatment system by O.K. Materials. Upon
completion of each well installation, soil cuttings and
gravel fill were removed from the pan and stored onsite for
future disposal. Disposal of contaminated soil cuttings,
gravel fill, pool liners, and geotextile was handled by O.K.
Materials.

Well Installation Procedure

Prior to drilling, a small pit approximately 2 cubic feet in
size was excavated over each well location using a backhoe
and filled with a bentonite clay gel. The drilling
containment pan was then positioned over the pit with a
circular flanged section, approximately 12 inches in
diameter and extending 14 inches below the bottom of the
drilling pan, seated in the bentonite gel. The rear portion
of the drill rig was positioned on the drilling containment
pan and drilling proceeded downward through the circular
flanged section in the pan. Temporary casing, 6 inches in
diameter, was driven in 5- or 10-foot intervals followed by
cleaning out of the casing using air rotary techniques. The
6-inch temporary casing was advanced to the well placement
depth.

At locations where placement of the well, was anticipated
below 40 feet, 8-inch diameter temporary casing was driven
initially. The 8-inch temporary casing was to be sealed in
a clay layer reported by previous well installation efforts
at depths between 45 and 55 feet. The clay layer was
encountered only in the boring for monitoring well MW-32 and
the 8-inch temporary casing was sealed. In situations where
8-inch temporary casing was advanced initially, the 6-inch
temporary casing was advanced to the well placement depth by
telescoping through the larger temporary casing. Well
screen and casing were installed within 'the 6-inch temporary
casing. The 6-inch temporary casing was withdrawn to expose
the screened well section and sand pack installed.
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DRILLING CONTAINMENT PAN PRIOR
TO PLACEMENT OF LINER, GEOTEXTILE,
DRAINAGE SYSTEM. AND GRAVEL FILL.

DRILLING CONTAINMENT PAN PRIOR
TO PLACEMENT OF GRAVEL FILL.

DRILLING CONTAINMENT PAN
DURING DRILLING OPERATION.

FIGURE 2
PHASE III HYDROGEOLOGICAL
INVESTIGATION - DRILLING
CONTAINMENT PAN
CHEM- DYNE SITE
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Following placement of a bentonite seal and addition of a
cement grout seal, temporary casing was -withdrawn.

To complete the well installation, the drilling containment
pan was removed and a locking protective cap and concrete
pad with steel guard posts placed around the well.
Figures 3 and 4 present a summary of the offsite monitoring
well construction. Boring logs from the installation of the
seven offsite monitoring wells are presented in Appendix A.

Development of the new offsite groundwater monitoring wells
was accomplished by air lift techniques. The air lift
technique involved forcing air through a venturi type device
attached to PVC tubing. The reduced pressure near the
venturi portion of the device allowed groundwater and
sediment to enter the air stream contained in the tubing.
This development water was then carried along with the air
stream to the ground surface. This development technique
efficiently removed groundwater and sediment without direct
introduction of air or water into the monitoring well and
surrounding aquifer. Development water was contained in
drums, transported to the site, and treated using the onsite
treatment system provided by O.K. Materials.

Decontamination

Decontamination procedures included steps to avoid
contaminating the monitoring zone of the aquifer system and
to eliminate carry over of contamination from one monitoring
well location to another. The primary steps used were as
follows:

o Steam cleaning of the drilling rig and equipment
prior to initiation of field work.

o Decontamination of the drill rig, drilling
equipment, and temporary casing between each
monitoring well installation using a high-pressure
water wash provided by O.K. Materials.

o Drilling and well installation procedures (e.g.,
casing, sealing, and telescoping casing) to avoid
contamination of lower monitoring zones by
material from overlying zones.

o Removal of generated groundwater and soil and the
replacement of gravel fill within the drilling
containment pan between each monitoring well
installation.

o Decontamination of the well casing and screen.
The procedure for decontamination of the well
casing and screen consisted of an acetone wash
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FIGURES
PHASE III HYDROGEOLOGICAL
SHALLOW AND INTERMEDIATE
MONITORING WELL CONSTRUCTION
CHEM-DYNE
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PVC CAP

STEEL CASING WITH LOCKING CAP

12" MINIMUM DIAMETER BOREHOLE

CEMENT GROUT

4" DIAMETER GALVANIZED STEEL WELL PIPE

BENTONITE PELLET SEAL
(V MINIMUM LENGTH)

6" MINIMUM DIAMETER BOREHOLE

4" DIAMETER GALVANIZED STEEL
WIRE-WOUND WELL SCREEN 10' LENGTH
NO. 10 SLOT SIZE

SAND PACK

FIGURE 4
PHASE III HYDROGEOLOGICAL
DEEP MONITORING WELL
CONSTRUCTION
CHEM- DYNE SITE



followed by a high-pressure water rinse.
Following decontamination, well casing and screen ;

were either wrapped in or placed on plastic
sheeting until installed. '•

Monitoring Well Installation Observations
*

Significant observations noted during the offsite monitoring ]
well installation activities included the following:

o During installation and development of monitoring j
wells MW-31 and MW-34 groundwater was generated '
which possessed a strong distinctive odor. The
odor was identical to the characteristic odor |
associated with groundwater obtained from |
monitoring wells shown to be contaminated by
previous chemical analysis. •

o During drilling and installation of monitoring
well MW-33, no odor was detected from the
generated groundwater. However, during I
development of MW-33 the same strong distinctive <s

odor noted in groundwater derived from monitoring
wells MW-31 and MW-34 was detected.

o Prior to installation of monitoring well MW-34 at
the current location, an installation was
attempted and abandoned approximately 20 feet to i
the south. Drilling at the abandoned location
generated significantly less groundwater compared
to the current location and the water generated ;

was odorless.

o During well installation and development
activities with strong odors associated, none of
the air quality measurements obtained using the
HNu Model 101 portable analyzer equipped with a
10.2 eV probe exceeded background values.

ONSITE PUMPING WELL

Well Location

Consideration of two primary factors influenced the location
of the pumping well. First, to minimize the potential for
public exposure to the large Quantities of contaminated
groundwater generated during hydraulic testing of the
aquifer system, the pumping well was placed onsite. Second,
the pumping well was positioned onsite to maximize the
potential for obtaining useful information (i.e., influence
as many monitoring wells as possible and allow construction
of as many vertical cross sections of the drawdown wator
table as possible) from the monitoring well network
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concerning the hydraulic properties of the aquifer system at
the site. The position of the onsite pumping well was
determined by U.S. EPA personnel with recommendations from
CH2M HILL. The location of the onsite pumping well is shown
in Figure 1.

Equipment and Materials

The drilling, temporary casing installation, and well piping
and casing installation were performed using a 71 Speed Star
cable tool drill rig.

The well was constructed using 12-inch inside diameter steel
well casing and steel wire wound, No. 60 slot size well
screen.

Well Installation

Drilling for installation of the onsite pumping well was
performed using cable tool techniques. The potential
existence of a clay confining layer within the aquifer
system at the site, necessitated the installation of 20-inch
diameter temporary casing to a depth of 43 feet. The clay
was not encountered and 18-inch diameter temporary casing
was telescoped inside the larger temporary casing to a depth
of 80 feet. Inside the 18-inch temporary casing, 12-inch
diameter steel well screen and casing were placed, with the
aquifer screened from 80 to 40 feet. Gravel pack was added
to within 25 feet of the surface and the 18-inch diameter
temporary casing withdrawn. After removing the temporary
casing additional gravel pack was added, a bentonite seal
was placed, and the remaining annular space to the surface
was filled with a cement grout seal. Following hydraulic
testing of the aquifer at the site, a locking protective
cover was placed on the pumping well to insure security and
a concrete pad with guard posts installed. A summary of the
onsite pumping well construction in presented in Figure 5.

Development of the onsite pumping well was accomplished by
overpumping. The well was pumped at flow rates up to
approximately 1,100 gpm and the water generated was stored
in pools erected by O.K. Materials. The 25,000 gallons of
development water were later discharged with water generated
during hydraulic testing of the aquifer system.

Decontamination

Decontamination procedures included steps to avoid or
minimize contamination of lower aquifer zones by material
from overlying zones. The primary steps used to avoid or
minimize contamination were as follows:
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STEEL CAP

STEEL CASING WITH LOCKING CAP

12" DIAMETER STEEL WELL PIPING

BENTONITE PELLET SEAL
(V MINIMUM LENGTH)

20" MINIMUM DIAMETER BOREHOLE

18" MINIMUM DIAMETER BOREHOLE

12" DIAMETER STEEL WIRE-WOUND
WELL SCREEN 40'LENGTH
NO. 60 SLOT SIZE

GRAVEL PACK

FIGURES
PHASE III HYDROGEOLOGICAL
PUMPING WELL CONSTRUCTION
CHEM-DYNE
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o The drilling rig and equipment were steam cleaned
prior to going onsite.

o Temporary casing was steam cleaned prior to going
onsite.

o Well pipe and screen were steam cleaned prior to
going onsite and then covered with plastic
sheeting until installed.

( o Drilling and well installation procedures (e.g.,
casing, sealing, and telescoping casing) to avoid
contamination of lower aquifer zones.

|̂  CHRONOLOGY

- The following chronology summarizes the major activities and
I events of each week of the Phase III well installation
* effort at Chem-Dyne (both onsite and offsite) from August 29

through October 18.

(. August 29 - September 4

I o Preconstruction meeting with representatives from
r Bowser-Morner

o Design and construction of drilling containment
j pad

September 5 - September 11

f o Bowser-Morner mobilization for offsite well
installation

I o Groundwater monitoring well MW-34 begun
i

o Preconstruction meeting with CMC Associates
: o Health and safety training of drillers for onsite

well installation

September 12 - September 18

o Groundwater monitoring well MW-34 installed

' o Groundwater monitoring well MW-31 begun

o Moody's of Dayton mobilization for onsite well
installation

o Meeting of personnel from CH2M HILL, U.S. EPA, and
1 Ohio EPA regarding details of onsite well

installation
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o Drilling started for installation of onsite
pumping well

September 19 - September 25

o Groundwater monitoring well MW-31 installed

o Groundwater monitoring well MW-30 installed

o Groundwater monitoring well MW-36 installed

o Groundwater monitoring well MW-35 begun

o Installation of 43 feet of 20-inch diameter
temporary casing and 60 feet of 18-inch diameter
temporary casing installed onsite

September 26 - October 2

o Groundwater monitoring well MW-36 installed

o Groundwater monitoring well MW-33 begun

o Onsite pumping well screen and casing placed along
with gravel pack. The 18-inch diameter temporary
casing was removed from the onsite well.

October 3 - October 9

o Groundwater monitoring well MW-33 installed

o Groundwater monitoring well MW-32 begun

o Onsite pumping well installed and developed.
Storage pools erected by O.K. Materials to contain
the 25,000 gallons of contaminated development
water.

o HNu readings of up to 15 ppm recorded during
discharge of onsite development water into storage
pools

o Sampled and analyzed development water for
evaluation of disposal alternatives.

o CMC Associates demobilized drill rig and support
vehicles

October 10 - October 16

o Groundwater monitoring well MW-32 installed

-14-
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I o Monitoring wells offsite developed and concrete
* pads placed

I" October 17 - October 23

o Bowser-Morner demobilized drill rig

I GLT460/28

\

1

I

I
1

I
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CHEM-DYNE SITE
SOIL BORING LOGS
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PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-30- SHEET 1 OF 1

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS LOCATION HAMILTON. OHIO

ELEVATION , DRILLING CONTRACTOR . BOWSER-MORNER

DRILLING METHOD AND EQUIPMENT DAVEY M-7, AtR ROTARY

WATER LEVEL AND DATE , START. 9-22-83 FINISH . 9-23-83 LOGGER. B. ROHR

E
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R
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C
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Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR,
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE, MINERALOGY. USCS GROUP
SYMBOL

0-30" SHtr Gravel (HID. light yellowish
brown, dry

30-40' SMty Gravel, grayish brown, moist
-

'

_

-

S
Y

M
B

O
LI

C
LO

G

•

a.

o3

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

After cleaning the hole to .
40' it took several minutes
for water to begin flow-
ing. Hole yielded water
well. No odor to water.

4" diameter galvanized
steel casing installed to _
30*. Galvanized screen
installed from 30 to 40'.



CH2M
HHILL

PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-31 SHEET 1 OF 1

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS

ELEVATION , DRILLING CONTRACTOR.

LOCATION .
BOWSER-MORNER

HAMILTON, OHIO

DRILLING METHOD AND EQUIPMENT PAVEY M-7. AIR ROTARY
WATER LEVEL AND DATE ________________ START 9-14-83 FINISH. 9-21-83 LOGGER B. ROHR
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•

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

SOIL DESCRIPTION
NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

0-19* Slty Sand, medium sand with some .
fine gravel, dark brown to black, dry

19-30* Slty Sandy Gravel, few cobbles, light"
brown to yellowish brown, dry _

30-40* Gravel, coarse gravel with cobbles, _
grayish

10 ~
-

•

20-

•

onJU —

40-

50-

u
j
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*/*
0 . &

"*.

•'V-> .'
0(> S

a.
V)

o3

COMMENTS
DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

No HNU readings above
background.

Temporary casing driven
easily until gravel and
cobble zone at 30' or
32'.

Water table at approx- _
imately 32' (measured ~
9-15-83).

Water has Chem-Dyne
contaminated odor, but
no HNU readings above
background.

When pulled temporary
casing lost 1 5'. The hole _
was abandoned and
started new hole approx-
imately 1 0' north. Same
stratigraphy.

Installed 30' of 4" gal-
vanized steel casing and
1 0* of galvanized screen.

•

•

—



f
CH2M
B HILL

PROJECT

PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-32 SHEET 1 OF 1

SOIL BORING LOG

CHEM-DYNE RI/FS

FLPVATIONi DRII LING PDNTRArTOR

DRILLINC

WATER L

, up-mnn AK.H PHI IIPUCMT DAVEY M-7. Al R ROTARY

FVPI AND OATP STABT 10-7-83 C1

LOCATION HAMILTON. OHIO
BOWSER-MORNER

M.CU 10-13-83 moGER B. ROHR

| 
E

LE
V

A
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O
N

D
EP

TH
BE

LO
W

S
U

R
FA

C
E

.

—

20-
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60-
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SAMPLE
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D
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U
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B
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E

C
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Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

SOIL DESCRIPTION
NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

0-14' SHty Sand, sand fine to coarse grained.
some day. sticky, moist, dark brown
to black

14-45-1/2* SHty Sandy Gravei, brown

45-1/2- Slty day-Clay, some small gravel.
48-1/2* Sray, plastic, soft to stiff, moist

20-
48-1/2- Clayey Sit. yellowish brown
49-1 /r

49-1/2- Sandy Gravel, coarse grained, well
60* rounded, some cemetation, in-

creasing sand content with depth

60-70* Gravel, very coarse, with cobbles.
some brown silt

40-
70-98' Sandy Gravel, yellowish brown fines

98-100* Clayey Gravel, fine sand, reddish-
yellowish brown, med. stiff

A lot of fine sand coming out of hole -
at 100*. To avoid plugging screen
pulled casing back 95'. Hole caved
in to 97*. Placed 2' of gravel pack.
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COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

Rig bounce* some at
10' • 15'.

8" casing drives with dif-
ficulty from 20' - 30'
casing did not drive
plumb for last 10'.

8" casing does not drive
by 35'.

B

Pressure test on casing in
clay.

20 psi -09:12
13 psi -09:18

_
Drove casing 7" to 8"
additional (at 47-1 /2*1 _

20 psi -10:09
18 psi -10:10
18 psi- 10:11
17 psi -10:12
16 psi- 10:13
16 psi -10: 14

Hear hissing noise with
rig off. _

HNU readings are at back-
ground levels.

85' of galvanized well
pipe and 10' of galvanized
screen installed.

—

-

**

_

-

-



CHJMI::HILL,
PROJECT NUMBER

W65310.CO
BORING NUMBER

MW-33 SHEET 1 OF 1

SOIL BORING LOG

pnniFCT CHEM-DYNE RI/FS inrAT,™ HAMILTON. OHIO
FIFVATIDN DRiLLiNGcnNTRAr-rnR BOWSER-MORNER
nan , IMH MFTMnn aun pnniPMPMT DAVEY M-7, AIR ROTARY

WATFR i FVFI AMn HATF START 9-27-83 FIWICU 10-7-83 LOGGER B. ROHR
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D
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R
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E

m

.
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20-

.

-

.

-

40-

-

60-

.

80-

SAMPLE
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R
V

A
L

TY
PE

 A
N

D
N

U
M

B
E

R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

0-25' Silty Sand, fine sand, reddish-brown. .
fill

25-65' Gravel, medium, increasing sand
content with depth, angular to sub-
angular, reddish brown to light
brown

20-

40-

-

60-

.

80-

S
Y

M
B

O
LI

C
LO

G

£B
%-rt.-'1.
• •• V r. r
•' i"-t
...'I-'.:.'-.

"[''•{'
i --•.;'.'.•

;jj:jii
&> °9 •

k •
0 »

,»

f at

» , 6

' , '

« «

i

COMMENTS
DEPTH OF CASING.
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

12" pilot hole drilled to .
25'. Drilled with added
water to water table.

Advanced 8" casing to
60'. Then pulled 8" casing
back to 50' level and
advanced 6" casing to
65'.

Water generated has no
odor. HNU readings are
not above background.

Installed 55' of galvan-
ized steel well pipe and
10' of galvanized well
screen.

•

-



r
r
r

CH2M
BHILL

PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-34 SHEET 1 OP 1

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS LOCATION HAMILTON. OHIO

ELEVATION . DRILLING CONTRACTOR . BOWSER-MORNER

DRILLING METHOD AND EQUIPMENT DAVEY M-7, AIR ROTARY

. WATER LEVEL AND DATE _______________ START 9-9-83 FINISH , 9-14-83 LOMER B. ROHR

| 
E

LE
V

A
TI

O
N

D
EP

TH
 

I
BE

LO
W

 
1

S
U

R
FA

C
E

 
1

*

.

10-
—

_

.

.

20-
„

-

30-

-

40-

SAMPLE

IN
TE

R
V

A
L

.

TY
PE

 A
N

D
N

U
M

BE
R

R
EC

O
VE

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
IN)

SOIL DESCRIPTION
NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

0-28* SUty Sand, some small gravel, dark
brown to black, abundant brick
fragments and occassional wood
fragments, fill

28-28* Sllty day, some gravel, dark brown
in upper portion and lightens to
medium grayish brown in lower por-
tion, moist 10 —

28-40* Gravelly Sand-Sandy Gravel, appar- .
antiy greater sand content in last
couple feet, medium brown

.

.
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.

30-

-

40-

S
Y
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O
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C
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V.I: 'v'.
'/>;[> •]:'.'
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&
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COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

Drilled open hole to 24'.
Casing driven to 40'.
Casing drove medium hard .
25'-35'; hard 35'-45'.

Hole yields large volumes
of water, no problem of
fines washing into casing.

—
Water encountered at
approximately 35'.
Water has the odor of
Chem-Dyne contamin-
ated water. HNU read-
ings are unreliable due
to cold morning air.
Readings are less than
zero.

_
Installed 30' of galvan-
ized steel well casing and
1 0' of galvanized screen.

•

•

•

•

-

I



LH-'M::HILL

PROJECT

ELEVATI

DRILLINC

«ATER L

PROJECT .XJLM£LH

W65310.CO
BORING MUMBER

MW-35 SHEtT 1 OF 1

SOIL BORING LOG

CHEM-DYNE RI/FS LOCATION HAMILTON. OHIO

IN RRII i INR roNTRAHTOR . BOWSE R-MORNER
-..MCTMOH A^npniMPMPMT DAVEY M-7. AIR ROTARY

PVP, AMHHATP CTAPT 9-24-83 crwicu 9"27-83 LoncER W.OLSON

| 
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A
T
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D
E

P
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B
E
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S
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R
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C
E

m
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20-
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.

•
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.-
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80-

SAMPLE
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T

E
R

V
A

L

TY
P

E
 A

N
D

N
U

M
B

E
R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

SOIL DESCRIPTION
NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

0-10' Silty Fill, dark brawn to black.
with brick, dry

10-15' Silty Fill, same* as above except
more gravelly and grayer

15-24' Silty Sand, some gravel and miscel- -
laneous fill, black

20_
24-28* Gravel to Gravelly Send, light brown

to gray, dry .

26-35' Gravelly Sand, abundant 1 /2"
diameter gravel, moist at

3545* Gravelly Sand, coarse sand with gravel

40-

•

60-

80-
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V)

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

All HNU readings are at
background levels

Water encountered at
35'.

Casing drove very herd
from 46' to 48'.

installed 55' of galvan-
ized steel well pipe and
10' of galvanized well
screen.

•

•

•

. "
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PROJECT NUMBER

W6S310.CO
BORING NUMBER

MW-36 SHEET 1 OF 1

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS LOCATION HAMILTON. OHIO

ELEVATION , DRILLING CONTRACTOR . BOWSER-MORNER

DRILLING METHOD AND EQUIPMENT.

WATER LEVEL AND DATE ._______

OAVEY M-7. AIR ROTARY

START. 9-23-83 FINISH. 9-24-83 LOGGER B. BERGGREN

| 
E
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D
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W
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.

^

10-
_

-

20-

-

30.

50-

SAMPLE
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E
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V
A

L

TY
P

E
 A

N
D

N
U

M
B

E
R

R
E

C
O

V
E

R
Y

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
IN)

SOIL DESCRIPTION
NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC- .
TURE. MINERALOGY, USCS GROUP
SYMBOL

0-22* SJIty Gravelly Fill , dark brown to
Mack, abundant brick fragments.
dry

22-37' Sandy Qnwal-Gnwelry Sand, light
grayish brown. Drill rig indicates
fairly high gravel content

37-40* Sandy Cravat-Gravelly Sand, same as _
above, except greater percentage of 1 0
fine sand and silt, gravel is still
rounded

20-

•

30-

•

40-
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C
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& o k

•

t '
' >

•Y «
; /J ;

»°t< k

*J * *
» 0 *

* • »*

»l ..
> I' It'-. ',• •»
^•.••J.-».

;••.:.'%'•.•.•;
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a3

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

At 6' drill rig behaves
as though greater gravel
content.

Water encountered at
33' to 34'.

m

Hole yields water very
well. No odor associ- _
ated with the water. All **
HNU readings are at
background levels
10.2 ppm).

No apparent problem
with fines or other
material coming up into
casing.

Installed 30* of gafvan- ~
ized steel well pipe and
1 0* of galvanized well
screen.

•

-

*

—
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APPENDIX B

PHASE III HYDROGEOLOGICAL INVESTIGATION
MONITORING WELL AND PUMPING WELL INSTALLATION

PHOTOGRAPHIC LOG



PHASE III HYDPOGECLOGICAL INVESTIGATION
Photographic Log
Cheir.-Dyne Site

W65310.CO
Photo 1: A viev; of onsite
large diameter pumping welJ
installation using cable
tool rig.

Photo 2: Onsite well
installation activities for
the large diameter pumping
well showing air monitoring
with HNu instrument.

Photo 3: Onsite large
diameter pumping well
installation with cable
tool methods.



Photo 4: Sections of well
screen stored adjacent to
well installation onsite.

Photo 5: Cuttings
associated with
installation of onsite
pumping well and cable tool
rig.

Photo 6: Setup of cable
tool rig for installation
of large onsite pumping
well.

J
J



Photo 7: Same as Photo 6.

Photo 8: Air monitoring
with HNu instrument around
installation of large
diameter onsite punping
well.

Photo 9: Same as Photo 8.



Photo 10: Same a? Phcto 8,

Photo 11: Same as Fhoto 8.

Photo 12: Large diameter
pumping well installation
using cable tool methods.

I
J
J

J



Photo 13: Same as Photo
,1,2..

Photo 14:. Air monitoring
of cuttings from
installation of large
diameter onsite pumping
well.

Photo 15
14.

Same as Photo



Photo 16: Removal of soi]
cuttings from large
diameter pumping well
installation onsite.

Photo 17: Air monitoring
with HNu instrument of soil
cuttings removed from
onsite well installation.



Photo 18: Setting for
installation of large
diameter onsite pumping
well.

Photo 19: Sane as Fhoto
18.

Photo 20: A view of the
offsite well installation
drill rig and mobile tank
used for storage of
contaminated fluids
generated during drilling.



Photo 21: A closer view of
the mobile tank used for
containment of drilling
fluids generated during the
onsite well installation.

Photo 22: Same as Photo
20.

Photo 23: A view of the
drill rig used for the
development of the offsite
monitoring wel].

J



Photo 24: 7\ view of the
drilling activity offsite
showing the containment of
drilling fluid or water
generated by the
containment pan.

Photo 25: Same as Photo
24.

Photo 26: A view of
cffsite drilling and well
installation showing the
mobile tank used for
containment of fluids
generated during well
installation.



Photo 27:
26.

Same as Photo

Photo 28: A view of
personnel wearing SCBA's
during the development of
the onsite pumping well.

Photo 29:
28.

Same as Photo

1

J
J
J
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Photo 30: A view of the
onsite pumping well
development, showing the
12,000-gallon tanks erected
to contain the development
water.

Photo 31: A view of the
onsite pumping well
development water
discharge.

Photo 32:
31.

Sane as Photo



Photo 33: Same as Photo
31.

Photo 34: A view of the
setting around the onsite
pumping well during
development, showing the
two 12,000-gallon tanks
erected to contain the
development water.

Photo 35: A view of
equipment used during
development of the onsite
pumping well.

1

1

I

J
J
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Photo 36: A viev; of one of
the onsite pools erected to
contain development water
after filling.

Photo 31:
36.

Same as Photo

Photo 38:
36.

Sane as Photo



Photo 39: A view of
construction activities
onsite related to erection
of containment pools for
development water and
water generated during the
pump test.

Photo 40: A view of the
site during onsite
containment pool
construction.

Photo 41: A view of
construction of the onsite
containment pools.

J

J
J



Photo 42: Same as Photo
41.

Photo 43: Same as Photo
41.

Photo 44: A view from the
observation tower erected
by O.K. Materials at the
south end of the site,
showing the pools
constructed for containment
of development and pump
test water generated by the
onsite pumping well.



Photo 45:
44.

Same as Photo

Photo 46: A view of
construction of onsite
containment pools.

Photo 47: A view of the
O.K. Materials hackhoe
preparing and leveling a
site for placement of the
drilling containment pan.



Photo 48: The placement of
sand before the placement
of the drilling containment
pan on a site.

Photo 49: A view of the
drilling containment pan in
place prior to emplacement
of the circular flame
section through which
drilling proceeds.

Photo 50:
49.

Sane as Photo



44-

Photo 51: A view of the
drilling pan in p]ace with
the circular flange section
inserted.

1
Photo 52: The drilling
containment pan with liner
and geotextile placed
within and laying out of
the drainage systc^m.

Photo 53: A view of the
drilling containment, pan
prior to placement of the
gravel fill.



Photo 54: A view of the
drilling containment pan in
operation..

.?.*
Photo 55: A view of the
drilling containment pan
movement procedure
involving a backhoe, a
forklift and chain.

Photo 56:
Photo 55.

The same as



Photo 57:
Photo 55.

The same as

Photo 58: The same as
Photo 55.

Photo 5S: A view of the
driveway entrance to the
Chem-Dyne site.



Photo 60: A view of the
onsite Large diameter
pumping well installation
taken from the support
trailer located at the
south end of the site.

Photo 61:
Photo 60.

The same as

GLT461/4
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APPENDIX A

F PHASE III - HYDROGEOLOGICAL INVESTIGATION

Monitoring Well and Production Well Sampling

I Photographic Log

. GLT460/25-1

I
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Table 5
SUMMARY OF ORGANIC PRIORITY POLLUTANT ANALYSES OF PRODUCTION WELLS NEAR CHEM-DYNE

PHASE III - HYDROGEOLOGIC STUDY CASE NO. 2064 OCTOBER 1983

Compound

Beckett
Paper
Parking
LotK
Wellb

Champion
Paper
WellK
No. lb

Champion
Paper
Well K
No. 4b

Hamilton
Municip.
Electric
Power

Well No. 9

Vaughn
Building
Company
Well

Acid Compounds, ug/1 NA
No priority pollutant acid
organic compounds were
found

Base/Neutral Compounds, ug/1 NA
Bis(2-ethyIhexyl)phthalate

Volatiles. ug/1
1,1,1-Trichloroethane
trans-l,2-Dichloroethene
Methylene chloride 4K
Trichloroethene
Vinyl chloride

Pesticides, ug/1
No priority pollutant
pesticides were found

Nonpriority Pollutants
Hazardous Substances, ug/1

No prirority pollutant
hazardous substances
were found

Dioxins
2,3,7,8-Tetrachlorodibenzo NA
-p-dioxin

NA

NA

2K
5K
4K

NA

NA

2K
3K
5K

2K

14

11

3K

14

NA NA

NA denotes that the compound was not analyzed for in this sample. Only compounds identified in
^samples are listed in this table. Compounds not identified in any sample are not listed.
Only the volatile organic fraction sampled.

GLT443/15



r PHOTO LOG

Chem-Dyne Site Remedial Investigation
Monitoring Well and Production Well Sampling

Phase II - Subtask 3-3.2

r The following three photographs were taken with a Nikon FE
fitted with a 24mm lens and data back. The film was
Kodachrome 64 slide film.

PHOTO 1: Viewing south
showing sampling crew
preparing to work at MW 11,
At right is Javick/FMC
Corporation [10-14-83]..

PHOTO 2: Similar to Photo
1 [10-14-83].



5<

PHCTO 3: Viewing southwest
showing crew lowering
sampling pump to MW 11.
Umbachu/Polytech at right
lowering the pump
[10-14-83].

GLT461/7
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TENTATIVELY IDENTIFIED COMPOUNDS



Table 3 •
SUMMARY OK TENTATIVELY IDENTIFIED COMPOUNDS IN GROUNDATER AT THE CIIEM-DYNK. SITE

1'IIASE III - IIYDROGEOLOCY STUDY (CASE NO. 2064)

Sample
Number

MW-01

MW-02

MW-04

MW-05

MW-05

MW-05

MW-05

MW-05

MW-05

MW-05

MW-06

MW-06

HVJ-06

MW-06

MW-06

MW-Ob

MW-07

MW-07

Compound Name

none reported

none reported

Trlethylester phosphoric acid

Tr Ichl oropropc-ne

1,2,4-trithlolane

2-chloroanlllne

1,3,5 trlthlane

1,2,4,6-tetrathlepane

hexathlepane

sulfur, mol.

Tetrahydrofurfuryl alcohol

Uutanoic acid anhydzide

Dlmethoxy ethyl ether

N,N-dlniethyl methane sulponamlde

1-inethyl -2-pyrrol 1 dinone

(2-hydroxy propoxy)-l-propanol

Tetrahydrofuran

3-hexnonc

Percent
Fit

977

CEN

938

987

935

974

938

989

980

901

991

939

978

920

981

948

Estimated
Concent rat ion

(ug/L)

40

20

400

100

30

80

100

200

60

30

100

30

50

202

2,000

600

SIIKI.l-Ail.'l 461/45
KM (• /<• • ! •!•/,«i /inn



Sample
Huniln! r

MW-07

MW-07

MW-07

MW-07

HW-07

HW-07

MW-07

HW-07

HW-07

MW-08

HW-09

HW-10

HW-10

MW-10

MW-10

MU-10

M W - 1 0

H W - 1 0

t IIV - 10

MU-10

SII1.I.I./
KIIK/C; l .T4b l /300

H y r l d l n e

3-llexanoiie

4-mell iyl - l- |njiityn-3-ol

Oxt'p.ine

3-lluxyn-l-ol

Butyl cellosolve

Methyl cyclohcxdnol

1,1 '-oxyl)is>(2-iuethoxy)e thane

5-hexynoicac id

none reported

none reported

Toluene

1,l(2-trich loroethane

Tet racti loroethyleiiL'

Ethyl beiizent:

Xyler ic ibiniiui

X y l e i i t - i M i n u r

I ,) , ^ , ' J -U: I i .ichloio et l i .me

3-(>( I d i idi ie

1, 2 ,'«,'•- lot tai i iot l iyl - Vp. nl an

Percent
Name Fit

983

988

906

980

925

979

995

984

991

996

995

989

995

994

994

997

972

979

Estimated
Concentration

(ug/L)

100

500

200

200

60

70

300

300

60

400

100

200

300

300

200

100

80

60
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MEMORANDUM

TO: File

FROM: John T. Fleissner/GLO

DATE: November 9, 1983
(Revised December 9, 1983

RE: Chem-Dyne Site Remedial Investigation
Monitoring Well and Production Well Sampling
Phase III, Subtask 3-3.3

PROJECT: W65310.CO

INTRODUCTION

A final groundwater sampling effort was performed at the
Chem-Dyne site from October 12 through October 19, 1983.
Sampling was performed both offsite and cnsite by personnel
from CH2M HILL, Environment and Ecology, Inc., Barr
Engineering, and Polytech.

This work was performed in partial satisfaction of Contract
No. 68-01-6692, Work Assignment No. 21.5M10.0, Task 3-3.2.

PURPOSE

The purpose of the Phase III groundwater sampling effort was
to gather additional data to investigate seasonal variation
in groundwater levels and contamination at the site.

SCOPE

The scope of the sampling effort at the Chem-Dyne site in-
cluded the following samples:

o Four industrial cooling and process water
production wells

o One municipal power company cooling water well

o Thirty-five groundwater monitoring wells onsite
and offsite

o Groundwater field blanks

o Groundwater duplicate samples

-1-
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Groundwater samples were taken from both existing and newly (
installed groundwater monitoring wells. Eleven of the
groundwater monitoring wells are onsite and 24 are offsite. ,

All of the groundwater samples were analyzed for the inor-
ganic and organic constituents included in the routine
analytical packages by the U.S. EPA contract laboratories. \
During this effort, two contract laboratories were used: IT \
Analytical in Cerritos, California 90701 for all organic
analysis, and Chemtech Consulting Group, Ltd. in New York, r
New York 10014 for all inorganic analysis. This work was [
designated by the Sample Management Office (SMO) as Case No.
2064.

PERSONNEL '

The sampling team included the following members:

CH2M HILL

John T. Fleissner, Project Engineer/GLO J
Thomas A. Gilgenbach/GLO (October 11-13)
Larry A. Holm/GLO (October 17 only)

E&E, Inc. '

Jerry Kelly (October 12-19) h

Barr Engineering

Wes Olson (October 12-14) !
Peter Sabee (October 12-19) (

Bonnie Rohr (October 17-19)
!

Polytech ' ;

Frank Umbachu (October 12-19) (;;

GROUNDWATER SAMPLING PROCEDURE

MONITORING WELL SELECTION jjj

The monitoring wells sampled during this effort included
those previously reviewed by Joe Keeley, U.S. EPA prior to '. :
the Phase I sampling performed April 4-14, 1983. These ;:
monitoring wells included 2-inch diameter wells installed in
1981 by E&E, Inc. during FIT activities and 4-inch diameter
wells installed by Roy F. Weston in 1982. |:

In addition to these wells, seven new onsite and seven new
offsite groundwater monitoring wells installed by CH2M HILL I-//
were also sampled. These 14 wells are described in separate '/
technical memorandums.
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MONITORING WELL SAMPLING

General Well Sampling Strategy

The general monitoring well sampling strategy was to obtain
representative samples of local groundwater and minimize
contamination of both monitoring wells and the samples.

The sequence of monitoring well sampling was based upon
sampling the least contaminated wells first and moving pro-
gressively toward the most contaminated wells. The sequence
of monitoring well sampling done during Phase III was as
follows:

1. MW-1 19. MW-30a
2.- MW-23 20. MW-35a
3. MW-3a 21. MW-36a
4. MW-18 22. MW-34a
5. MW-22 23. MW-33a
6. MW-21 24. MW-31
7. MW-20 25. MW-26a
8. MW-19a 26. MW-25a
9. MW-15 27. MW-6
10. MW-17 28. MW-28
11. MW-8 29. MW-5
12. MW-16 30. MW-27a
13. MW-11 31. MW-29a
14. MW-12a 32. MW-23a
15. MW-133 33. MW-24a
16. MW-4 34. MW-10
17. MW-7 35. MW-9
18. MW-32a

aNote: Samples from these monitoring wells split with Mr.
Richard Javick, FMC Corp. Javick collected VGA samples
only at MW-2,3,12,13,18 and 19.

Hell Sampling Equipment

Two types of sampling equipment were used to sample the mon-
itoring wells. A stainless steel submersible pump (Johnson-
Keck Model SP-81) was used to purge and pump out samples
(except volatile organics) at most of the monitoring wells.

A 2-inch stainless steel bailer was used for monitoring
wells MW-9 and MW-6 because the submersible pump did not fit
all the way down these wells into the screen section. The
bailer was also used at MW-5 based on experience at MW-6.

Well Depth and Water Surface Measurement

Before purging the monitoring wells, the total depth of the
well and the location of the groundwater surface were mea-
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sured. The total depth was sounded with a water-marker elec- /
trie tape. The water surface was also measured with a
watermarker electric tape. A steel tape was used for ,
measurement of the wire. All measurements were made from I
the top of each well casing. Table 1 contains the well
measurement data from both this Phase III work and previous
work by Roy F. Weston in December, 1982. j

The watermarker equipment was decontaminated after each use
by rinsing the equipment through the TSP, acetone solution, <
and distilled water described on the next page. |

Well Purging ,

Each groundwater monitoring well was purged prior to taking '
the groundwater sample. Where the pump was used for purging
and sampling, the volume of the purge water at each well was J
based on the total depth of the well, either shallow or I
deep, and either one 15-minute duty cycle or three consecu-
tive 15-minute duty cycles, respectively, of the sampling t
pump. |

The seven new offsite wells installed by CH2M HILL were each
purged by pumping five well volumes before sampling. Thus, I
for the shallow wells with approximately 12 feet of water •
column, three duty cycles were required and, for the deep
wells with approximately 40 feet of water column, five duty i
cycles were required. {

The routine for pump operation during well purging was based .
on the constraints of the pump itself. The submersible pump I.
has a normal duty cycle of 15 minutes and an approximate
discharge flow rate of 1.0 gpm. After 15 minutes of opera-
tion, the pump must be idle for a minimum of 5 minutes for
pump and motor cooling. By operating the pump for the -
required number of duty cycles, depending upon the well
volume, each well was adequately purged. f-:

i':

During well purging, the pump was periodically moved within
the water column from top to bottom to distribute the source
of purge suction. :

:

Where the stainless steel bailers were used for purging and
sampling, a minimum of three well volumes of water was re-
moved for the purge. ;

Purge water from each well was collected in 55-gallon drums,
each of which was disposed of on the Chem-Dyne site by O.K.
Materials, the contractor performing concurrent drum and
bulk tank removal work onsite.
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Table I (Page I of )>
PHASE HI MONITORING HELL DATA SUMHAOt CHIM-DVNE SITE

OCTOBER 11-19, 198)
HANILTUN, OHIO H65110.CO

PREVIOUS DATA NEW DATA
HELL MUHBER

MM-

MN-I
MH-2

MM-}

NH-4

HM-5
MM-6

HM-7
HH-0

MH-9
MU-10

HM-11
MM- 12

HM-1)

HH-14

HH-15
MH-16

MH-17
MM-10

MM- 19 ..

NH-20

HU-21

MM-22

As-Installed

(Meston)
(Heatonl

(Mestonl
B-9

B-16
B-14

0-0
(Meston)

•-15
B-17

•-12
(Meston)

B-ll

B-25

(Heston)
(Heslon)

(Meston)
B-)

(Mestonl
(Mettonl

(Hestonl
(Meslonl

Estimated
Elevation Static Hater Hater Elevation

Top of Ceslng VoluM Elevation* Top of Casing
(feet) (cubic/feel) (feet) (feet)

591.09
591.49

591.15
591.20

591.91
592.49

59). 59
590. 20

591.11
S9I.04

590.6*
591.44

591.47

594.66

595.09
595.09

597. 5j
596.90

591.21
591. £0

597.07
597.15

2.0
0.54

0.51
0.04

0.04

0.10
0.15

0.1*

0.11
2.65

0.00

0.16
0.17

0.45
0.10

2.75
0.08

0.92
1.57

561.59
561.67

561.95
561.44

56). 60
562.79

561. M
561.20

561.lt
541.27

561.05
561.11

561.10

561.62

561.41
562.42

560.68
562.42

560.72
561.89

561.19
560.11

591.12
591.52

591.14
592.89

591.62
592.19

591.10
597.91

$91.01
591.50

590.16
591.10

591.20

594.19

595.56
594.02

597.12
594.65

591.42
592.02

590.06
597.57

Date of
Measure-

ment

10/12/01
10/12/0)

10/12/0)
10/14/0)

10/19/0)
10/18/8)

10/14/0)
10/11/0)

10/19/0)
10/19/0)

10/14/01
10/14/8)

10/14/8)

10/13/0)

10/D/8)
IO/D/8)

10/13/1)
10/12/0)

IO/D/8)
10/13/0)

10/12/0)
10/12/8)

Static
Hater Elevation

Elevation bottoa of well
(feet) (feet)

56}.))
561.20

561.47
562.54

562.97
562.69

562.61
562.16

562.54
542.75

562.1*
562.25

562.5)

561.1)"

561.56
561.25

559.15
561.82

557.91
560.72

559.79
558.66

529.52
555.02

556.14
560.60

550.04
561.59

559.19
557.41

559.09
556.50

550.06
514.07

560.07

56).))

555.05
554.07

551.02
556.40

525.46
551.90

549.68
519.65

Initial HNU Reading
In Casing

(ppa) Coaaents

Less
Less

Uss
Less

Us*

2.5
Uss

5 -
Uss

Leas
2.0

Uss

Uss

0.4
Uss

Uss

Uss
less

than
than

than
than

than

than

10
than

than
•an la*

than

than

•axlsii
than

than

than
than

Uss than
Uss than

l.O No casing cover In place
1.0 No casing cover In place

1.0
1.0

Cover la place but no padlock
1.0 Padlock In place but no cover

1.0

1.0

1.0
m

»n
1.0 HNU In purge water druai IHH-11 only) -D

0.0 pp>
1.0 Bare casing] no lock cover

No tuple taken

JSt

1.0

HNU not available because of rain
1.0 Casing has tttn modified for drive-

way construction by Haallton Electric

1.0
1.0 No casing cover In place

1.0
1.0

U*il«r elevation t»*tor*) puvplng DcccMber t, 7, and t, 1982.

CLT4M/II-1



Table 1 IPjge ) of ))
III HON I TOR INC NU.L l)ATA SUMMARY CIIU(-U»Nt SITE

OLTOUIJl 11-19, 1981, HAMILTON, MHO W65310.CO

HOI DATA
WELL

HM-

MW-J3

MM-J4

MM-)5
HH-26

IW-27

MH-)8

HN-19

MM-)0
MH-)I

HM-1)
MM-1)

MM-34

MM-35

MH-3*

NUHBE*

A^-lnstallcd

(CHJM HILL)
ICIUH HILL)

(CHJM HILL)
(CHJM HILL)

(CHJM HILL)
(CHJM HILL)

(CHJM HILL)

(CHJM HILL)
(CHJM HILL)

(CHJM HILL)

(CHJM HILL)

(CHJM HILL)
ICH2N HILL)

' (CHJM HILL)

Klavatlon
Top of Caning

UtcO

590.))
591.))

591.35
590.5)

590.71

591.56

590.85

59). 52
594.07

592.52
595.29

596.25
595.76

594.71

Dale of
Maafuia-

•ent

10/19/8)
10/19/8)

10/18/83
10/18/6)

10/19/8)
10/19/8)

10/19/8)

10/17/8)
10/18/8)

10/17/8)
10/18/8)

10/18/8)
10/17/8)

10/17/8)

Static
Hater

Elevation
(feet)

565.44
561.44

561.68

56). 69

562.88
562.7)

562.85

558.66
562.22

558.66
561.18

562.14
562.29

562.2)

Elevation
bottoai of mil

U«t)

556.19
557.94

558.25
5)5.8*

555.16
5)7.04

555.77

495.86
55). 5)

495.86
5)8.49

555.75
5)9.87

554.1)

Initial I4MU Reading
In Caalng

<Pl»l Coeawnt*

5O
Le«* than 1.0

20 - 30
1 - 4

8 - 1 0
1) .axUu.

14 MXllMUl

Lea* than 1.0
Appro*. 5 to 7 HNU "«ero" drifted during open

tlon In the rain

Lex than 1.0
».7

1.0
L»* than 1.0

Lea* than 1.0

Hater elevation before puaplng D*ce^>er 6, 7, and 8, 198).

CLT414/69-)
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Well Sampling

Most of the monitoring wells were sampled with the submer-
sible pump. At these wells, the submersible pump was used
to take the samples for base/neutral, acid, and pesticide
organics, metals, and cyanide. Samples for volatile organic
analysis were taken with a stainless steel bailer at all
monitoring wells.

Three of the monitoring wells, MW-9, MW-6, and MW-5, were
purged and sampled completely with a stainless steel bailer.
The bailer was used only where the submersible pump could
not be used.

Samples were collected by filling the sample bottles direct-
ly from the sampling pump discharge line or the bailer. All
sample fractions for metals analysis were filtered through a
0.45u filter prior to preservation. Sample fractions for
metals were preserved with nitric acid and fractions for
cyanide were preserved with sodium hydroxide.

Decontamination

Decontamination procedures included steps to avoid con-
tamination of the sample and monitoring well and to minimize
carry-over of contaminants from one well to another. In
summary, the steps used to minimize contamination were as
follows:

o Take samples from the least to most contaminated
wells based on previous groundwater data.

o Decontaminate the outside of all equipment used in
the wells including the water marker probe and
line, sampling pump (or bailer) and discharge line
after each well sampling.

o Decontaminate the inside of the submersible pump
and discharge line by pumping decontamination
solutions in sequence through the pump after each
well sampling. Decontaminate the inside of the
bailers as appropriate.

o Purge each monitoring well prior to sampling.
This not only removes stagnant water in the well
but also pumps out any contamination carried into
the well and pumps decontamination solution out of
the pump discharge line.

Three solutions were used in sequence to decontaminate well
sampling equipment. These solutions were trisodium phos-
phate (TSP) and city tap water, acetone and distilled water
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(approximately 20 percent acetone V/V), and distilled water
rinse. To decontaminate the inside of the sampling pump and
line, each solution was pumped for 60 seconds through the
pump and discharge line. Decontamination solutions were
typically used for 1 day or a maximum of six wells and then
disposed of.

The decontamination procedure for gloves used to handle
equipment was washing in a separate bucket of TSP solution
followed by a separate tap water rinse.

The spent decontamination solutions were combined with the
purge water in 55-gallon drums and disposed of by O.H.
Materials at the Chem-Dyne site.

PRODUCTION WELL SAMPLING PROCEDURES

PRODUCTION WELL SAMPLING

CH2M HILL planned to sample two production wells during
Phase III, at the Vaughn Building Company and the Hamilton
Electric Power Plant. However, three additional wells were
sampled for VOA only to correspond with the samples taken by
Javick from FMC Corporation. These additional wells were
the Champion Paper well Nos. 1 and 4 and the Beckett Paper
parking lot well.

The production wells sampled during Phase III sampling work
are summarized below:

Well Designation

Vaughn Building Company
Hamilton Power Plant No. 9
Beckett Paper Parking Lot
Champion Paper No. 1
Champion Paper No. 4

PRODUCTION WELL SAMPLING

Primary Water Use

Air conditioning
Cooling water
Process water
Process/cooling water
Process/cooling water

All production wells were sampled during normal continuous
operation of the well pumps. All sampling was performed by
John Fleissner, CH2M HILL, with the cooperation of industry
and utility personnel.

The sampling points at each well were close to the discharge
of the well punp with the exception of the Hamilton Electric
Power Plant. At the power plant, the sample was taken from
a new tap installed by Reeves on the discharge line
approximately 50 feet from the active well. This remote
point was the most practical sampling location.
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The typical sample tap was a small section of pipe with a
shut-off valve and a short leg of discharge pipe. These
sample taps were opened and flushed for 1 minute prior to
sampling.

Samples were collected by filling the sample bottles direct-
ly with water from the tap. All samples for metals analysis
were filtered through a 0.45u filter prior to preservation
at the command post.

SAMPLING CHRONOLOGY

The following chronology summarizes the major activities and
events for each day of Phase III groundwater sampling work
at Chem-Dyne from October 11-19, 1983.

October 11, 1983, Tuesday

Team: Thomas A. Gilgenbach, CH2M HILL

Samples obtained: None. Day used for site setup and prep-
aration.

Comments: None.

October 12, 1983, Wednesday

Team: John T. Fleissner, CH2M HILL
Thomas A. Gilgenbach, CH2M HILL
Jerry Kelly, E&E, Inc.
Wes Olson, Barr Engineering Co.
Peter Sabee, Barr Engineering Co.
Frank Umbachu, Polytech

Samples obtained: MW-1
MW-2
MW-3
MW-18
MW-22
MW-21
Field blank

Comments: Dick Javick from FMC Corporation accompanied the
sampling team. Javick took VOA samples at MW-2 and MW-3.
Fleissner arrived on site at 1230.

October 13, 1983, Thursday

Team: Same as Wednesday, October 12

-9-



Samples obtained: MW-20
MW-19
Hamilton Power Plant No. 9
MW-15 (Duplicate)
MW-17
MW-8
MW-16

Comments: MW-14 was not sampled because no water column was
present. MW-15 sampled in duplicate. Javick/FMC took VOA
samples at MW-19 and the Hamilton Power Plant No. 9.

October 14, 1983, Friday

Team: John T. Fleissner, CH2M HILL
Jerry Kelly, E&E, Inc.
Wes Olson, Barr Engineering Co.
Peter Sabee, Barr Engineering Co.
Frank Umbachu, Polytech

Samples obtained: MW-11
MW-12
Beckett Paper Parking Lot Well
MW-13
MW-4
Field Blank
MW-7
Vaughn Building Company

Comments: Javick/FMC took VOA samples at MW-12, MW-13,
Beckett Paper, and Vaughn Building Company. Vaughn metals
sample preserved but unfiltered because sample pump w?s
broken at MW-7.

October 17, 1983, Monday

Team: Larry A. Holm, CH2M HILL
Jerry Kelly, E&E, Inc.
Peter Sabee, Barr Engineering Co.
Bonnie Rohr, Barr Engineering Co.
Frank Umbachu, Polytech

Samples obtained: MW-32
MW-30
MW-35
MW-36

Comments: Javick/FMC collected samples at all wells.

October 18, 1983, Tuesday

Team: John T. Fleissner, CH2M HILL
Jerry Kelly, E&E, Inc.
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Peter Sabee, Barr Engineering Co.
Frank Umbachu, Polytech

Samples obtained: MW-34 (Duplicate)
MW-33
MW-31
Champion Paper No. 1
Champion Paper No. 4
MW-26
MW-25 (Duplicate)
MW-6

Comments: Collected VGA's only at the Champion Paper wells.
Javick/FMC collected samples at all wells.

October 19, 1983, Wednesday

Team: Same as October 18, Tuesday

Samples obtained: MW-28
MW-5
MW-27
MW-29
MW-23
MW-24
Field blank
MW-10 (Duplicate)
MW-9

Comments: Javick/FMC collected samples at wells MW-28,
MW-27, MW-29, MW-23, and MW-24.

FIELD DATA SUMMARIES

The field data are presented on several tables which follow.
These data are included without observations or evaluation.
Data evaluation will be performed after all data are
available under Task 5, Site Investigation Analysis in the
final work plan.

The field data summaries include the following tables:

o Table 2 - Summary of Sample Locations and Traffic
Report Numbers

o Table 3 - Summary of Organic Analysis of
Groundwater

o Table 4 - Summary of Inorganic Analysis of
Groundwater

o Table 5 - Summary of Organic Analysis of
Production Wells Near Chem-Dyne
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Tentatively identified compounds detected in
groundwater samples are presented in /appendix B

GLT460/29
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Table 2
SUMMARY OF SAMPLE LOCATIONS
AND TRAFFIC REPORT NUMBERS

Groundwater Sample
Location_____

MW-1
MW-2
MW-3
MW-18
MW-21
MW-22
Field Blank

MW-20
Hamilton Power Co. Mo. 9
MTV-19
MW-15
MW-15 (Duplicate)
MW-17
MW-16
MW-8
MW-11
MW-12
Beckett Parking Lot Well*
MV7-13
MW-4
MW-7
Field Blank
Vaughn Building Co. Well

MW-32
MW-30
MW-3 5
MW-36

MW-3 4 (Duplicate)
MW-3 4
MW-3 3
MW-31
Champion Paper No. la
Champion Paper No. 4a
MW-26
MS-6
MW-2 5
MW-25 (Duplicate)

Traffic Report Numbers
Inorganic Organic

MS-0235
MS-0236
MS-0237
MS-0238
MS-0239
MS-0240
MS-0241

MS-0242
MS-0243
MS-0244
MS-0245
MS-0246
MS-0247
MS-0248
MS-0249
MS-0250
MS-0251

MS-0252
MS-0253
MS-0254
MS-0255
MS-0256

MS-0257
MS-0258
MS-0259
MS-0260

MS-0261
MS-0262
MS-0263
MS-0264

MS-0265
MS-0266
MS-0267
MS-0268

S-2314
S-2315
S-2316
S-2317
S-2318
S-2319
S-2320

S-2321
S-2322
S-2323
S-2324
S-2325
S-2326
S-2327
S-2328
S-2329
S-2330
S-2331
S-2332
S-2333
S-2334
S-2335
S-2336

S-2337
S-2338
S-2339
S-2340

S-2341
S-2342
S-2343
S-2344
S-2345
S-2346
S-2347
S-2348
S-2349
S-2350



Table 2 (continued)

Groundwater Sample
Location_____

MW-28
MW-5
MW-27
MW-29
MW-23
MW-24
Field Blank
MW-10
MW-10 (Duplicate)
MW-9

Traffic Report Numbers
Inorganic Organic

MS-0269
MS-1004
MS-1005
MS-1006
MS-1007
MS-1008
MS-10 0*9
MS-1010
MS-1011
MS-1012

S-3101
S-3102
S-3103
S-3104
S-3105
S-3106
S-3107
S-3108
S-3109
S-3110

VOA sample only.

GLT432/79
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Acid ComKHinda, ug/l
Plienol

Base/Neutral Compounds, uo/1
——BlcTI^Eibroalhyllethfr

Isophorone
Ndjihthalcna

Ol-n-tutyl phthalaU

Volatljes, yg/l
Knttn*
Carbon tetrachlorld*
ChloroLenxene
1 ,3-Dlchloroelhan*
1,1,1-Trlchloroatbana
1,1 -Dl ch I oroel hana
l,l,]-Trlcbloroetli«na
1,1,2,2-Tctrachloroetlwn*
ChlorMlhan*
Chlorofora)
1,1-Dlchlocoellien*
tr<ns-l,]-Dlchloro«thcn«
Clhyllxniena
Melhylene cblorldr
Tetraclilotocthen*
Toluen*
TitchloroelbaiM
Vinyl cblorldc

ug/1

NU-ll

U

MM-I)

130*

Table J (Page 1 oi I)
or miumn I«LLUT»NT ORGANIC ANALYSIS or GRDUHIJMATEII

AT LIIIM-DlTMt HIASE III - HIOROGEOIMjlC STUDT CASE NO. 2061 OCTOBEN I9H1

HOMITOBIMG NELL

M M - I S

100*

HH-16 MI-17 HH-22

2tO
300

2,500
170

1HO
170K
4,000

I90K
140K

930

2,000
11,000

2,200
29,000
9,400

1,300
1,900
12,000

2.7OO
l.iOOK
I.90OK
9,100
6,500

I.7OOK
10,000

I,«OOK
24,000
7,400

2,700
2,900
10,000

2,500
I.100K
1.600K
7,500
5,000

6K 4K 4*

190

130X

4 IK
SJO

aoK

77K
550

140 12 89K

HH-21

350

SK

470K

1,200

7,700

«90

120K

MM-ll

2 IK
67K

67K

580

tJK

«*«
6 SO

7»K

HH-2S

3K

$00

310

MM-25

SK
SK

450

170

200
49K

140

190
46K

140

folliitanta
Haiarioui Sutatances, ug/l

Beniolc aclJ
l-Helhylphcnol
Action*
1-Butanon*
4-Nelbfl-l-pcntanoiM
0-iyl*na

7)011
}«K

19,000
JOK

6, BOO* 5 3 OK 9,]00 }40K 4,900 7SK 170 20,000 4,900
7,500
1,100

330K 7BOK
1,000

230

96 OX
1,000

160

*NA denote* Ibat tba compound va» not analyied lor In thla caaipla. Only compounds Identified In samples arc listed on tbJs tabla. Coaipounda not Identified In any taaple are not HsttJ.
K denolcj compound detected Lei OK quanlltatloii Halt (QL) vere 0'- • 10 • Detection LI«H.
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Table 1 tr«aw 1 of 41
fiUMWM Of PRIORITY POLLUTANT ORGANIC ANALYSIS Of GROUNDMATER

AT mot-owe niAsc in - inrwwciotoorc STUDY CASE HO. jot 4 OCTOBED 1911

Acid CoeiMMinds, ua/1
Riehol

MM-J6

I6«

MM-17

7«

MM-H

ggNITORINOJIEU.

MM- 30 IM-31 HH-31MM-H MH-14 HM-34 MH-jS MM- 36

« /Neutral Co»|iound»

Isophoronc
M.phlh.Un.

3K

Dl-n-butyl |>btb«l*t*
VuUtllcs, ug/l

Benicn*
Carbon Ictrachlorld*
Chlorotxntenc
l,l-Dlchloro*lb>M
l,l,l-Trlch)o(o«th*ii«
I,l-Dlchloro«thin«
l.l,l-Trlcbloroeth<i»
I . I , l,l-T«U«chloio«lh«n«
Chloroalhao*
Chlorofoni
l,l-OlchloccMlh«n«
trans-Ll-DlchlorocllMM
Elhylbcnicm
Hctbylenc cklodd*
T<trachloco«lbcna
Toluciw
Trlchloro*tbcm
Vinyl chloride

PesUcldta, ug/l
——

)K
9«

4)OK

)IO

M

H

4K
71
»1
U

9K
3K
15

400K
1,100
1,000

M
SI
11

5*

HO

)3K
110

140

7JK
1»
680

96X
69K

460

51

W
ISO

7K

IS
1C

64K

140

59«
S40

160
1,100

J5K

§70

490K

1,700
16,000

4}OK

11,000

490K

1,30O
16,000

130K

11,000

5U 7«

II

y Pol
£<itntanc«i~m/l

Bcniolc acid
4-HelhylpMnol
Action.
1 -But anon*
4-H*thyl-}-p»tanona
0-lyl«n<

Dloilna
7,l-T«tracblorodlb*nEO

-p-dloiln

3,400 ISO ]90K 3,600 2,100 ISO* 1,100 1,SOO 1«0

.NA derates tbat the compound ties not analysed for In this aaaple. Only compounds Identified In samples are listed on this table. Compounds not Identified In any saayle are not listed.
* denotes coaipouad detected belov quantltatlon Halt (QLI Here QL - 10 > Detection LUlt.

OLT443/I4-1
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T«bl« « |r««e 1 of 4)
SUMMAMl- Or INORGANIC ANALISES Of GROUNDHATa »t CHB4-0«NE HIASE III - HtDBOGBOUWIC STIWIf

CASE HO. 1064 OCTOBER 1903

Constituent

AliMlnu*
ChroBlu*
Bdtlua
Beryllluo

Cadaluu
Cob.lt
Copp«c
Iron

Lead
Nickel
Hanganes*
Zliic

Boron
Vanadium
Arsenic
AntIvony

Selenlun
Thaillua
Mercury
Tin

Sliver
Cyanide

Groundvater Monitoring U*IU

HM-lt

<IOO
<IO

1.110
<S

<»
<50
<50

13,700

<5
<|0

1,110
45

I7«
OOO

<IO
00

O
<IO
l.(
<}0

oo
<IO

HM-17

147
<IO
452

<5

<1
<50
<50

10.100

<s
<40
<10

17

1,1 tO
OOO
<10
00

o
<IO

<0.1
<10

<10
<10

•

MH-ia
<IOO

<IO
109

<5

<l
<50
00

1,J40

<s
<40
178
61

1)1
000
<IO
00

<}
<10

<0.1
00

<10
<10

MM- 29

1,1)0
<IO
US
«$

<1
<50
<SO

• ,690

<i
<IO

1,010
19

«)•
ODD

<IO
OO

O
<10

<0.1
<JO

<IO
<IO

MM -10

<100
<10

<IOO
<5

<1
<:o
<so
6C

<i
<40
189

2,180

161
OOO
<10
00

<J
<IO

<0.1
91

<IO
<10

MH-11

101
<10

1.090
<5

<1
<50
<50

4,100

<S
«0
159
*40

1,470
(200
OO
OO

<]
<10

<O.J
OO

00
00

MM- 3 3

110
11

HI
<S

O
<50
<50
198

<S
<40 •
411
471

US
000
OO
OO

O
OO

<0.1
87

OO
OO

»"

418
<10

OOO
<S

<l
<50
<50
its

<S
<400
147

1,110

748
000
OO
OO

o
00

<O.J
<}0

<IO
<10

NM-31

«a«
<IO
631

<S

<l
<50
<SO

10, SCO

6
<40
216

4,940

48S
OOO
OO
00

O
00

<0.1
118

OO
OO

MH-34

186
<10
661

<5

<1
<50
<50

11,100

<S
<40
335

4,980

521
OOO
<IO
<30

O
00

<0.2
<10

<IO
oo

MW-1S

100
00
101

<s
<1

<50
<5O

1,700

<5
<40
99

2,410

117
OOO
00
OO

0
OO

<0.2
OO

00
OO

NH-16

134
00
141

<S

<1
<50
<50
460

<S
<40
196

6,160

176
OOO
<10
OO

O
OO

<0.2
44

OO
OO

Production Me) Is
Municipal

Power
laBp«ny
Hell
Mo. 9

OOO
00
14)

<S

O
<so

S5
818

<5
<40
465
J7

OOO
OOO
00
OO

O
OO

<0.2
<30

OO
OO

Viughn
Building
Conpany

Hell

OOO
14

164
<S

O
<50
<50

2,310

<S
<40
351

45

132
<200
00
OO

o
OO

<0.3
OO

<IO
<10

*A1I concentratloni are expressed a* ug/l.

GLT441/I8-1



Table 4 IFaye 4 oi 4)
ur iwixiJiNic ANALYSES or UROUNPWATER AT CIIEM DINK PHASE in

CASE NO. 3064 OCTOULR 198]
STUDY

C<Hlbt I t U I M l t

INTKklH I'KIHANV
UNINK IMG HATU) STAIU'AKIO

HdHlBti* Conci-nt rat luii

tfA AHUILUr HATCH QUALITY
CMITEXIUN ll.li protection flf
freshwater a.jiiallc lifer'"'*

~Xcii(e"~ "CRronlc

ChroaluB
Barlua
Bery l l ium

CaJalua
Col.dlt
Copper
11 bit

Uad
Nickel

Zinc

boron
Vanadluai
Arsenic
AntIftony

ThallluB
Hcrcuiy
Tin

S i l v e r
Cyanide

1,000

SO

10

1

HCA

C.ll

177)

tail}
(i,067l

(96V)

440
HCA

IbO
NCA
4 . 1

140)'

HCA

10.10)

(6.6)

1871
U6JI

47

NCA
HCA

35
NCA
0.1

HCA
3.S

"All concentrations are c»pre»ed aa ug/1.
°Sal« Hater Drlnklny Act of 1974.
p980 EPA AHBICNT HATER OU»I ITt CH1TUIA.

Valuta within parentheses are derived froa the following equatlonsi Cadituai
Calculations assuae water hardness value of 3/8 Bg/l

Copperi
Uad:

Nickel:

Si lver .
e Zinc:

NT> deiioles no criterion available.

acute •
chronic •
•cute •
•cute *
chronic *
•cute •
chronic -

up II. OS |ln (hardness)) - 3.73)
«p 11. OS
up 10.94
>P 11.11
>P (1.3S
xp (0.76
>p (0.76

•cute - • cap (0.83

In (hardness)) - 8. S3)
In (hardness)
In (hardness)
In (hardness)
In (hardness)
In (hardness)
In (hardness)
In (hardness)

- I.J3)
- 0.47)
- 9.48)
• 4.01)
• 1.06)
- 6.511
• 1.95)

GI.T44I/18-4
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MEMORANDUM
Page 13
February 14, 1984
W65310.CO

October 24. Preliminary selection of wells to be monitored
with automatic data acquisition system (ADAS) was made.

OCTOBER 25, 1983, TUESDAY

Roger Lewis, Ted Way, and Joe Keely arrived. The test setup
was finalized. Stevens water level recorders were set up on
wells MW-3, MW-19, MW-20, and MW-32.

OCTOBER 26, 1983, WEDNESDAY

Water level measurements in all the wells were collected and
transducers were set in some of the monitoring wells close
to the test well. Additional 500-foot extension cables wpre
ordered from In-Situ, Inc., to allow transducers to be placed
in wells over 500 feet from the command center.

OCTOBER 27, 1983, THURSDAY

All the transducers and probes were set in the wells by late
afternoon. On this date, it was planned to run the pump at
several outputs and gauge the effect of opening and closing
the discharge valves to the various tanks. The test was
begun at 7:31 p.m. after some difficulty in starting the
pump motor. Twenty-nine minutes into the test, the motor
failed and recovery began. A total of 26,425 gallons were
pumped. When the pump motor was disengaged, water flowed
(siphoned) from the discharge line back into the well.

An inspection of the pump motor revealed the motor had failed
because a fuel line had vibrated loose. The line was replaced
and the engine functioned normally. No further pumping was
attempted.

OCTOBER 28, 1983, FRIDAY

Water levels in all wells were measured and the chart paper
changed in the Stevens recorders. The pump test began at
1:15 p.m. Approximately 18 minutes into the .test, the flow
meter malfunctioned and the test was aborted at 1:38 p.m. A
new flow meter, as described under TEST SETUP, was located
and arrangements were made to have it delivered on Saturday,
October 29.

OCTOBER 29, 1983, SATURDAY



MEMORANDUM
Page 14
February 14, 1984
W65310.CO

The new flow meter was delivered and installed. Upon inspec-
tion, it was determined that it had been installed incorrectly,
with a 6-inch line opening directly into the 8-inch flow
meter. The meter was disassembled and reinstalled correctly.
A short-term equipment check test was run between 3:44 p.m.
and 4:06 p.m. All equipment functioned smoothly and prepa-
rations were made for the pump test to begin on Sunday,
October 30.

OCTOBER 30, 1983, SUNDAY AND OCTOBER 31, MONDAY

Water levels in all wells were measured and chart paper was
changed. Test pumping began at 11:10 a.m. and pumping contin-
ued until October 31, at 1:35 a.m. The recovery cycle began
at 1:35 a.m. and continued until 3:35 p.m., October 31.
Manual measurements were discontinued at 5:00 a.m, October 31.

The remote recorders were picked up in the afternoon and
removal of the transducers began.

NOVEMBER 1, 1983, TUESDAY

All the probes were removed from the wells, decontaminated
with TSP, isopropylalcohol and distilled water wash and returned
to In-Situ, Inc. One cable was cut as it was being removed
from a buried trench. All equipment was decontaminated and
packed for shipping. J. Fleissner departed the site.

PUMPING TEST DATA ANALYSIS

OBJECTIVES

The primary objective of the pumping test was to determine
accurate estimates of the aquifer transmissivity and storage
coefficient. It was also desired to determine the directional
variations of the transmissivity and hydraulic conductivity
of the aquifer. These properties are to be used in subsequent
analyses to aid in predicting the groundwater movement.

METHODS OF ANALYSIS

The aquifer underlying the Chem-Dyne site is.composed of
silt, clay, sand and gravel deposits. There are no well-
defined low permeability units that can be consistently traced
from well log to well log directly beneath the site. There
are discontinuous lavers of silt and clay and there is reported



Sample
Number

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-11

MW-12

MW-12

MW-12

MW-12

MW-13

Compound Name

1 -methyl -2-pyrrol idinone

2,6-bls(l,l-oimethyletliyl)-2,5-cyclohexadlene-l,4-dlone

1,1,2-trichloroethane

N,N-dlmethyl formamlde

tetrachloroethylene

ethylbenzene

xylenes

xylenes

1,1,2,2-tetrachloroethane

l,l'-oxybls(2-methoxy) ethane

2,2,4,4,-tctraniethyl-3-pentanone

C8 ketone

1-roethyl -2-pyrrol Id Inont

sulfur (mol.)

none reported

N.N-dimethyl formamlde

hexylene glycul

2-ethylhcxanolc acid

2- ( 2-hydroxypi opoxy ) - 1 -propanol

1,1,2-trichloroethane

Percent
Fit

978

996

995

974

994

995

GEN

GEN

997

992

973

GEN

977

NONE

970

976

976

9V4

997

Estimated
Concentration

(ug/L)

80

100

300

100

500

500

600

400

200

600

100

100

100

70

30

60

20

200

200

SIIELL/CI.T461/45
"•"TI



S.ilh|il t:

N l l l l l l ' i ' l

MW-13

MU-13

MW-13

MW-13

MW-13

MW-13

MW-13

MW-1 3

MW-13

MW-15

MW-15

MW-15

MW-15

MW-15

MW-15

MW- 1 5

MW-15

Ml/- 11>

MW-15

MW-15

FJI.E/CLT46J/300

Compound N.mie

Estimated
Percent Concentration

Fit (ug/l.)

t i i t r jchloruvt l iy lcne

1,1, 2 , 2 - t c t r a t l i l o r o f t h a n e

1,1' -uxy l i l s ( 2 - ino l l i i )xy) clli.me

2,6- t i s (1,1-dime thy U ' thy l ) -2 ,5 -cyc lohexad lene - l , 4 -d lone

3,8-d i i i ie t l iy l - i i iu lecar ie

hydrocaibun

hydrocarbon

liydrocarbon

hydrocarbon

toluene

1,1,2-lr lchloroethane

1,3-dlchloropropane

te t r johloroethylene

chl ore-benzene

2,3-dlchloro- l -propene

1 ,1, 2,?-tetratliloroethane

1,4-d ic l i lo i o-1-butenc

^'-ethy 1 -h i ' xanu lc a c i d

2-( 2- l iydroxypr i> | ioxy) - l - |>ropi inol

t o luene

980

997

992

946

970

GEN

GEN

GEN

GEN

994

997

937

976

992

990

990

951

994

985

992

40

100

200

20

40

60

40

40

20

1,000
00

3,000 °

200

500

800

400

1,000

500

300

2,000

1,000



Sample
Niunlior

MW-15

MW-15

MW-15

HW-15

MW-15

MW-15

HW-15

MW-15

HW-15

MW-16

MW-17

MW-18

HW-18

MW-18

MW-19

MW-20

MW-21

MW-22

MW-23

MW-23

Compound N a m e _ _

1,1,2-trlchlurovtliiine

1,3-dichloropropane

tetrachloroethylene

chlorobenzene

2-3-dlchloro-l-propene

1,1,2,2-tetrachlorotiLhane

1,4-dlchloro-l-butene

2-ethyl-hexanoic acid

2-(2-hydroxypropoxy)-l-propnnol

none reported

none reported

1,1,2-trlchloroelhane

2,4,6-rrJmethyl-l,3,5-trioxane

diglyme

none reported

none rep rted

liydrocarbon

none reported

4-methyl-2-pentanol

N,N-dlmtthyl formamldu

Percent
Fit

996

939

964

991

968

989

951

992

984

994

931

969

Estimated
Concentration

(ug/L)

3,000

200

500

800

500

2,000

300

300

2,000

30

20

50

GEN

9'JO

977

20

60

50

Cb

SIIELL/CLT461/45
Fl I. K/C'Ll 461/300



Sample
Nuinhor

HW-23

MW-23

MW-23

MW-24

MW-24

MU-24

MW-24

MW-25

MW-25

HW-25

MW-25

HW-25

MW-25

HW-25

tn;- 2 5

MW-25

HW-25

Hi.'- 2 'j

HW-25

MW-25

Compound Name

hut. mole acid

l-melhyl-2-pyrrnl till none

2-elliyl -hexanolc ai Id

teirachlororl hy lene

letraliydrot'ui .in

chlorinated carlum

1,1,2, 2-tetrdclilor()-2-2-difluoio-i.-lhane

2- (2-hydroxy propuxy )-l-propanol

2,6-bis(l,l-dlniethyl ethy l ) -

tetrahydrofur.in

cyclohexane

C6 1112 hydrocarbon

methyl cyclohexane

xylene isomer

toluene

2,A-dlmel hyl-1 , 3-dloxano

chlorobenzene

fthylLenzenr

xylene isomer

d iniethoxyi!l liy 1 ether

Percent
Fit

859

977

973

976

98«»

CEN

950

975

995

996

987

GEN

992

GEN

NONE

960

993

995

CEN

968

Estimated
Concentration

(uB/U

30

50

40

150

400

100

200

100

50

900

300 <*>

200

200

200

60

70

80

70

200

200

Kll.K/Cl'J 461/300



Sample
Number

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-26

MW-26

MW-26

MW-26

Compound Name

t r imcthylbunzene

l-(2-methoxypropoxy)-2-propanol

ttUrahydrofuran

cyclohexane

C6 H12 hydrocarbon

methylcyclohexane

xylene

toluene

chlorobenzene

ethyl benzene

xylene

2-methyl-2,4-pentanedlol

dimethoxyethyl ethur

l-(2-inethoxypropoxy)-2-propanol

2-(2-hydroxypropoxy)-l-propanol

2,6-bis(l , l-dlmethylethyl)-2,5-cyclohexadlene-l ,4-dione

tecrahydrof uriin

methyl cyclopenl ;inij

methyl cyclnhexane

xylene lt>onier(s)

Percent
Fit

995

969

995

990

GEN

987

GEN

979

993

995

GEN

958

968

972

976

995

956

984

976

984

Estimated
Concentration

(ug/L)

10

50

300

300

200

200

200

60

100

200

200

60

50

30

200

200

100

50

30

80

\*>

SHEL1./CI.K.61A5
KH.K/M/TA61/100



Sample
Number

MW-26

MW-26

MW-26

M W - 2 6

MW-26

M W - 2 6

M W - 2 6

M W - 2 7

MW-27

MW-27

MW-27

MW-27

M W - 2 7

MW-27

M W - 2 7

M W - 2 7

M W - 2 7

M W - 2 7

MW-27

MW-27

Compound Name

N , N - d l m e t h y l f n i m a m l d e

ethyl benzene

xylene Isomer(s)

(1-muthyle t l iy l )- benzene

2 -methyl -2 ,A-pen tanod io l

propyl benzene

I r l ine thylbenzene Is iui iur

2-(2-hydroxypn>poxy)- l -propanol

t e tml iyd ro fu ran

C6 hydrocarbon

clllorof luorocarbon

chlorofluorocarbon

chlorof luorocarbon

chlorofluorocarbon

chlorof luorocarbon

chlorof luorocarbon

ethylbenzene

xylene Isomer

chloiff 1 nor dear ton

( 1-mt thylethyl )-benzi- iu-

Percent
Fit

969

996

995

985

979

994

995

983

990

921

GEN

GEN

GEN

GEN

GEN

CEN

996

995

GEN

991

Estimated
Concentration

(ug/l.)

30

200

200

30

30

30

100

200

9,000

1,000

5,000

3,000

5,000

100

200

70

200

?00

100

70

G<3

Sill I./ /GI.T461/45
F1I.E/GLT461/300



Sample
Number

MW-27

MW-27

MW-27

MW-27

MW-27

MW-27

MW-27

MW-28

MW-28

MW-28

MW-2B

MW-29

MW-30

MW-31

MW-:31

MW-31

MW-31

MW-31

MW-31

MW-31

Compound Name

2-methyl -2,4-pentam;dlol

propyl benzene

ethyl-methyl benzene Isomer

trimethyl-benzene I bonier

ethyl -methyl benzene Isomer

trimethyl benxene Isomer

trimethyl benzene Isomer

cyclohexane

C6 HI 2

methylcyclohexane

xylene Isomer

tetrahydrofuran

none reported •

tetrahydrofuran

2,4,6-trlmetliyl-l,3,5-l rloxane

dlmethoxycthyl ether

2-ethyl-butanolc acid

trlethylpliosphdte

2-(2-hydroxy|iropoxy) - 1 -propunol

2,3-dlcarboxyl Jc uc Id, 1 .i.,5,6, 7,7-huxdch]oro-(enco,enoo)blcyrlo-|2.2. 1 |hept-5-en

Percent
Fit

958

993

995

996

GEN

995

990

990

GEN

983

995

987

972

986

991

970

958

972

974

Estimated
Concentration

(ug/L)

70

100

50

50

50

100

90

20

20

10

UO

200

200

200

200

20

30

100

30

oo

SIIEIX/CLTA61A5
K1LE/(.'LT461/100



Estimated
Sample
Number

MW-32

MW-33

MW-33

MW-34

MW-34.

MW- 34

MW-34

MW-34

MW- 34

MW-34

MW-34

MW-34

MW- 34

MW- 34

MW-34

MW-35

MW-36

MW-93

Compound Name

none reported

1,1 , 2- tr Ichloi <>fl lid no

dlmelhoxyelhyl ether

methyl sulfldf

4-niethyl -1 ,3-dloxjne

2 -methyl -2,4-pentani.-dIi)l

dimethoxyethyl ether

2- ( 2-hydroxypropoxy ) - 1 - propane 1

1 ,4-dione,2,6-bls( 1 , 1- ill me thy lether)-2,5-cyclohexadiene

methyl sulflde

2-methyl-2,4-pentanedlol

dimethoxyethyl ether

2- ( 2-hydroxypropoxy ) - 1 -propanol

1 ,4-dione,2,6-bls(l,l-dlmethyleihyl)-2,5-cyclohexadlene

4-methyl -1 , 3-dioxane

none reported

-dichlorodl f luoronieth;ni«j (f reon)

none reported

Percent
Fit

994

974

993

946

961

985

951

979

992

979

986

962

930

942

969

Concent rat 1
(ug/L)

70

50

40

20

40

100

20

30

40

70

200

70

60

20

20

do

I II.E/GI.T461/300
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MEMORANDUM

TO: File

FROM: John T. Fleissner/GLO

DATE: September 30, 1983
(Revised December 19, 1983)

RE: Chem-Dyne Site Remedial Investigation
Evaluation of Treatment and Disposal of
Groundwater Produced During Onsite
Pump Test and Appendix A, Actual Disposal
Operations for Pump Test Groundwater
Phase III Subtask 3-3.4

JOB NO. W65310.CO

INTRODUCTION

The purpose of this technical memorandum (TM) is to
summarize the background and rationale for handling the
groundwater generated during the onsite pump test at the
Chem-Dyne site.

BACKGROUND

Part of the hydrogeological study being performed at the
Chem-Dyne site includes a pump test. The test is to be
performed with a well constructed onsite, near the east side
of the Ransoloff building.

Past groundwater sampling by E&E, Inc., Roy F. Weston, and
CH2M HILL has shown that the groundwater in the upper
portion of the aquifer onsite is contaminated.
Contamination is primarily volatile organic compounds or
VOC's almost entirely chlorinated alkanes and alkenes.
Samples of groundwater from a deeper portion of aquifer have
shown significantly lower concentrations of VOC's. In
general, groundwater generated during the pump test is
expected to be contaminated with low concentrations of
VOC's. Total VOC concentration is expected to be -less than
approximately 5 mg/1.

Proper disposal of the groundwater generated during the test
is required. Several alternatives were considered and
evaluated.

GLT432/57 -1-



GROUNDWATER DISPOSAL ALTERNATIVES

Several groundwater disposal alternatives were considered.
The goal was to select the least expensive disposal method
which would also be in accordance with the regulations,
technically sound and acceptable to the public.

The volume of groundwater to be handled was estimated based
on the flow rate and duration of pumping necessary for the
test. Based on available data for the aquifer, the test is
expected to be run at approximately 600 gpm for a maximum of
24 hours and it will generate approximately 900,000 gallons.
Onsite storage capacity will be 1.0 million gallons.

Five groundwater disposal alternatives were considered:

o Surface discharge (into the Ford Hydraulic Canal)
without storage or treatment.

o Surface discharge with storage and treatment,

o Storage and reinjection into the aquifer.

o Storage, treatment, and discharge to the City of
Hamilton POTW.

o Storage and discharge to the City of Hamilton POTW
without treatment.

The general evaluation of these alternatives is summarized
in Table 1. Each alternative is discussed briefly below.

SURFACE DISCHARGE WITHOUT STORAGE OR TREATMENT

This alternative was eliminated from consideration because
of the known groundwater contamination. The groundwater
sampling protocol used to date for both onsite and offsite
wells requires containment of all groundwater purged from
each well. In light of past practice, it was judged
unreasonable and technically unsound to discharge
900,000 gallons of potentially contaminated groundwater
directly to the Ford Canal.

SURFACE DISCHARGE WITH STORAGE AND TREATMENT

Surface discharge could be considered after groundwater
treatment to remove VOC's and other organic contaminants.
The treatment method would probably be adsorption with
granular activated carbon. Air stripping is a technically
feasible alternative treatment or pretreatment technology,
however, it would generate odors which would be publicly
unacceptable. Air stripping was dropped as a potential
treatment technology.

GLT432/57 -2-
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Table 1
GBQOKDHATER DISPOSAL

ALTERNATIVE EVALUATION SUMMARY

Groundwater Disposal Alternative

1. Surface discharge (into the Mlnlaal
Ford Hydraulic Canal) without
storage or treatment

2. Surface discharge with storage High
and treatment

3. Storage and rejection into Low
the aquifer

4. Storage, treatment, and High
discharge to POTW

Assumed
Public

Acceptability

Low

Yes

Possible

Yes

Comments

Requires NPDES permit

Requires NPDES permit, GAC
treatment assumed

Very likely unacceptable by Ohio
EPA Groundwater Section although
not strictly prohibited
by present State regulations.

GAC treatment assumed;
POTW use arranged through City
of Hamilton.

5. Storage and discharge to POTW
without treatment

Low Yes Discharge to POTW limited to approx.
150 gpm; samples analyzed for VOC's
prior to discharge.

GLT432/62



The major constraint with this alternative .is that a NPDES
permit would be required before discharge. The U.S. EPA
onscene coordinator (OSC), Don Bruce, cannot circumvent the
NPDES permit and obtain an emergency discharge permit
because this pump test is not an emergency situation. The
NPDES permit requires at least 30 days to process in
addition to time required for public review and comment.
The permitting process may consume 60 days or more. The
tight schedule of the project could not tolerate such a
delay.

STORAGE AND REINJECTION INTO THE AQUIFER

This alternative would eliminate the need for treatment and
surface discharge by replacing the groundwater in the
aquifer, similar to closed loop heat pump systems common to
the area around the site.

To investigate the feasibility of groundwater reinjection,
CH2M HILL contacted Glen Hartzell/Ohio DNR - Water Division
and Russ Stein, Chief of the Groundwater Section at Ohio
EPA. According to Stein, Ohio does not presently have
regulatory control of injection operations. Regulations are
due in 1 to 2 years. However, he said OEPA would probably
object strongly to the injection of contaminated groundwater
into a drinking water source even if that water came
originally from that source. According to Stein, the source
of the groundwater is not at issue, but the quality of
injected water is an issue.

Based on Stein's comments, reinjection was eliminated as an
alternative. Even through the reinjection option fell into
a gray area of the regulations, the full support of Ohio EPA
is considered necessary for a feasible alternative.

STORAGE, TREATMENT, AND DISCHARGE TO POTW

Another alternative to surface discharge and reinjection is
discharge to the City of Hamilton POTW. The constraints on
this alternative are the City's sewer use ordinance and the
physical capacity of the collection system and the treatment
plant. The treatment system is a 32 mqd secondary treatment
activated sludge plant which discharges to the Great Miami
River and disposes of dewatered sludge in a sanitarv
landfill.

The Hamilton sewer use ordinance prohibits a variety of
specific discharges to the sewerage system and also
prohibits discharges which generally degrade the performance
of the collection and treatment system. The groundwater
from the pump test is not prohibited by the specific
restrictions and is not expected to contain contaminants in
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concentrations high enough to cause any degradation of
treatment performance.

From a technical treatability standpoint, pretreatment prior
to discharge to the POTW appears unnecessary. Therefore,
this disposal alternative appears feasible but expensive,
because any pretreatment would probably require granular
activated carbon.

STORAGE AND DISCHARGE TO POTW WITHOUT TREATMENT

Because the groundwater from the pump test is expected to
have low concentrations of VOC's, it is reasonable and
technically feasible to consider discharge directly to the
POTW. The constraints on direct discharge are the physical
hydraulic capacity of the collection system and POTW. A
second constraint is the actual concentration of VOC's in
the groundwater.

In summary, the alternative for disposing of the groundwater
to the POTW includes the following steps:

o Onsite storage of all pumped water
o Analysis of representative samples to determine

actual VOC concentrations
o Acceptance of lab results by the City and

permission for release to POTW
o Controlled discharge of stored water at a selected

rate to the POTW

Onsite storage would be provided by O.K. Materials. Storage
volume would consist of twenty 50,000-gallon lined,
aboveground pools connected through a piping manifold. All
water generated during the test would be stored in these
pools. Therefore, the pump test could be conducted
independently of disposal operations.

During and possibly after the pump test, representative
samples of groundwater would be taken. Samples would be
analyzed at CH2M HILL'S laboratory in Montgomery, Alabama.
Analysis would be for VOC's. By notifying the laboratory
before sampling and using air freight, the VOC results can
be determined within 24 hours of sample shipment.

Based on the laboratory results, the City of Hamilton would
decide if it will give permission to discharge the water to
the POTW. Permission is expected because contamination is
expected to be low concentration.

Upon receiving permission to discharge the water stored
onsite, the water would be released to the POTW through the
sanitary sewer serving the site. This line is only about
8-inch diameter and has limited hydraulic capacity,
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estimated to be 150 gpm. Therefore, the discharge would be )
throttled to prevent backup or surcharging.

The representative for the City of Hamilton POTW who has I
cooperated in the arrangements for potential groundwater
disposal is Michael L. Wheeler, Wastewater Treatment
Supervisor. (

GROUNDWATER DISPOSAL ASSUMPTIONS

The most uncertain factor in the pump test water disposal j
problem is the pumped water quality, specifically the VOC
concentration. The discussion below summarizes the
assumptions used to estimate the expected groundwater total
VOC concentration. '

CONTAMINATION CONCENTRATION ESTIMATION J

Previous sampling has shown total VOC concentrations of 70
to 80 mg/1 total VOC in water sampled from the upper 8 to
12 feet of the aquifer. Water taken from approximately 30
to 40 feet deep in the aquifer from a location west of the
pump well (approximately 200 feet) has had a VOC
concentration of 0.13 mg/1. Therefore, we assumed that the '
contamination is mostly limited to the upper portion of the
aquifer.

i
The pump well will be 80 feet deep with screen for the j
entire length beginning 10 feet below the groundwater
surface, which is. approximately 25 feet from the ground ,
surface. Initially, the pump will draw groundwater from the [
entire length of the screened section. After startup, the
equilibrium groundwater flowstreams will be primarily from
the lower portions of the screened section. The majority of
groundwater to be collected onsite is expected to be from
the deeper portion of the aquifer and, as discussed above,
is expected to have low concentrations of VOC's.

The actual concentration of VOC's in the pump test
groundwater is expected to be low. To estimate actual total
VOC concentration, the following assumptions were made: .

Total VOC concentration at 25 feet to 35 feet = 75 mg/1
Total VOC concentration at 60 feet to 80 feet = 0.20
Assume 20 percent flow from 25 feet to 35 feet
Assume 80 percent flow from 60 feet to 80 feet

The calculated VOC concentration is 15.2 mg/1. A range of
1.5 to 25 mg/1 may be expected.
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CONTAMINATION TREATABILITY

To assess the significance of these VOC concentrations against
experience in other POTW's in the country, the VOC concen-
trations in one of the shallow onsite monitoring wells (MW-10)
were compared to published maximum concentrations reported
in the literature. This is a "worst case" situation because
it uses the most contaminated, near-surface groundwater for
the comparison. The summary of the data is presented in
Table 2.

Table 2 shows that even the VOC concentrations in undiluted,
contaminated groundwater are not greater than maximum values
experienced at POTW's for most compounds. The actual concen-
trations of these compounds will be diluted two ways:
cleaner water from deeper in the aquifer and dilution in the
sewage collection system. Dilution by sewage will be approxi-
mately 85 to 1 sewage to groundwater based on the drainage
flow of 18 mgd to the Hamilton POTW.

Table 2 also includes data on reported removals of most of
the organic compounds. The majority of organic compounds
are readily removed by conventional secondary treatment.
Compounds which do not have reported removals are generally
removable by air stripping with the exception of
1,1,2,2-tetrachloroethane which is not a particularly toxic
pollutant.

CONCLUSIONS

The most practical cost-effective solution for treatment of
the groundwater generated during the pumps test is to
discharge this water at a controlled rate to the POTW
without pretreatment. All water will be stored onsite
before discharge. Representative samples will be analyzed
for VOC's and all data will be made available to the City of
Hamilton for final approval and permission to discharge.

Based on known contamination of the groundwater, the
expected performance of the pump well, and published
information on VOC concentrations in POTW's, other
conclusions include the following:

o The major organic contaminants in the groundwater
consist of the volatile fraction compounds or VOC.
No pesticides or unusually toxic compounds have
been identified.

o Concentration of VOC's in the most contaminated
onsite monitoring (MW-10) is similar to the high
values reported in the raw influent of several
POTW's.
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Table 2
COMPARISON OF VOC CONCENTRATIONS IN MW-10
WITH REPORTED MAXIMUM CONCENTRATIONS IN
POTW INFLUENT AND TREATMENT REMOVALS

Priority Pollutant
Organic Cooreounda

VOLATILE ORGANICS. ug/1

Benzene
Carbon tetrachloride
Chlorobenzene
1,2-dichloroe thane
1,1,1- trichloroethane
1,1-dichloroethane
1,1,2-trichlorethane
1 , 1 , 2 ,2- tecrachlorechane
chloroform
1,1-dichloroethece
Irans-l,2-dichloroe thene
1 , 2 -dichlorpropane
Ethylbenzene
.Vethylene chloride
Te trach Ibroe thene
Toluene
Trichloroe thene
Vinyl chloride
Ch lord ibronome thane
Chloroethane

ACID ORGANIC, us/1

Phenol

1,2-dlchlorobenzene
I, -*dich lore benzene

MW-10

420
374
107

3,100
4,967
303

7,033
5,400
1,967
1,533
32,300

70
767
270

2,700
4,670
9,700
235
-
-

290

105
LI

Percent of
POTW Samples
Detected

61
9
L3
15
85
31
7
7
91
26
62
7
80
92
95
96
90
6
3
1

-

23
17

Maximum
Concentration,

us/1

1,560
1,900
1,500
76,000
30,000

24
L35
52
430
243
200

2,600
73

49,000
5,700
13,000
18,000
3,900

3
38

•

440
200

Reported
Percent

100, 100, 91, 100, 100

100
100
100, 96, 79, 100, 79, 94

100

42, 17, L3, NR, NR

100, 100, 91, 100, 100, 100

88, 100, 100, §50, §62, NR
61, 73, 14, :a, §50, XR, NR
100, 100, 80, 100, 100, 79
100, 67, 100, 98, 100, 99, 100
100, 100, 44, 84, §50
93

NR, 31, NR

597, §96, 90, 99, 96

§96, 100, ICO
ISO

"Tare of Priority Pollutants in Publicly Owned Treat=ent Works," Final Report, September 1982,
?. 36-38.
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VOC concentration in the pump test water are
expected to be significantly lower than the most
contaminated onsite monitoring well.

The dilution factor of sewage flow to groundwater
discharge will be approximately 85 to 1.

Almost all of the VOC's in the groundwater are
found in POTW influent and are removed by typical
secondary treatment processes.

GLT432/57
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APPENDIX A

ACTUAL DISPOSAL OPERATIONS FOR
PUMP TEST GROUNDWATER
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MEMORANDUM

TO: File

FROM: John T. Fleissner/GLO

DATE: December 19, 1983

I RE: Chem-Dyne Site Remedial Investigation
• Actual Disposal Operations for Pump Test

Groundwater
Phase III Subtask 3-3.4

PROJECT: W65310.CO

INTRODUCTION

Based on the evaluation of groundwater treatment and dis-
posal alternatives described initially in the September 30
technical memorandum, CH2M HILL pursued the option of dis-
charging collected groundwater directly to the municipal
POTW without pretreatment. The purpose of this memorandum
is to describe the actual steps taken to execute the
groundwater disposal.

PRELIMINARY PLANNING

To investigate availability of the City of Hamilton POTW,
Mr. Michael Wheeler, plant supervisor, was contacted by
telephone on August 31, 1983. Mr. Wheeler agreed that the
POTW could be used for treatment of the pump test
groundwater if we met three conditions:

o Analyze the water for toxics.

o Meter the discharge to the POTW; a sewer use
charge will be assessed based upon the hydraulic
load.

o Control the rate of discharge to prevent surcharg-
ing in the 3rd Street interceptor.

These conditions were accepted and the initial plans were
confirmed by an exchange of letters. (The design of the
pump test was later modified to eliminate a "step drawdown"
procedure originally proposed. This design change did not
affect the disposal plans.)
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PRELIMINARY PUMP TEST WORK

The 12-inch diameter pump test well was completed on October
5. The test well was developed on Friday, October 7 bv pump-
ing approximately 25,000 gallons at a maximum rate of approxi-
mately 1,100 gpm. All development water was collected in
two 12,500-gallon temporary pools located immediately south
of the test'well.

The onsite groundwater storage equipment was provided by
O.K. Materials. Storage equipment consisted of temporary
aboveground pools with plastic liners and bolt-together fabri-
cated aluminum walls. The total storage volume erected
onsite was 1.0 million gallons in eighteen 50,000-gallon and
one 100,000-gallon pools. All pools were set up during the
first three weeks of October.

PRELIMINARY GROUNDWATER ANALYSIS

Before beginning the actual pump test, a sample of the
groundwater pumped during the development of the pump test
well was taken and sent to CH2M HILL's GC/MS laboratory on
October 18. The sample was collected directly from one of
the 12,500-gallon pools. The water was analysed for the
volatile organic fraction of the priority pollutants.

The results of the VOA analysis were sent to the field crew
on the next day and are shown in Exhibit A-l at the end of
this TM. The analysis showed that the total volatile organ-
ic priority pollutant concentration was about 0.5 mg/1 which
was on the low side of the range estimated using historical
groundwater data from nearby monitoring wells.

FINAL GROUNDWATER DISPOSAL PLANS

To make final arrangements for groundwater disposal at the
POTW, Fleissner/CH2M HILL met with Wheeler, Hamilton POTW
Treatment Supervisor, on October 24. At this meeting they
reviewed the VOA data from the well development water sam-
ple. Because the sample did contain measurable concen-
trations of several volatile compounds, Wheeler requested
that CH2M HILL provide additional background information to
support the feasibility of satisfactory disposal at the
POTW. Both Wheeler and Fleissner concluded that treatment
was feasible; however, to support the treatment action
Wheeler felt that the City needed more documentation.

On October 26, Fleissner furnished the City with the Septem-
ber 30 TM, "Evaluation of Treatment and Disposal of Water
Produced During Pump Test," backup calculations on VOA con-
centration estimates and removal estimates, and several re-
ference documents with information on VOA treatment and per-
formance of POTW's in VOA removals, including:
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o Treatability Manual, Vol. I, U.S. EPA, July 1980
(EPA-600/8-80-042a)

o Fate of Priority Pollutants in Publicly Owned
Treatment Works, Vols. I and II, July 1982 (EPA
440/1-82/83)

o Conway and Ross, Handbook of Industrial Waste Dis-
posal, Van Nostrand Reinhold Co., 1980

On the basis of the results of VOA analysis of the well de-
velopment water and the background treatability information,
Wheeler gave CH2M HILL verbal approval to discharge the pump
test water without additional sampling and analysis. The
final groundwater disposal plan was to meter the pump test
discharge to the storage pools, store all pump test
groundwater in pools onsite, and discharge the water at a
controlled rate to the POTW.

PUMP TEST OPERATIONS

The actual pump test was preceded by two trial runs which
were used to test and calibrate the onsite pumping,
distribution, and storage equipment. These trial runs were
conducted on Thursday, October 27 and Saturday, October 29.
(The actual test was attempted on October 28 but was aborted
after only 20 minutes because of a flowmeter failure.)

The actual pump test was started at 11:00 on October 30 and
pumping continued at 1,000 gpm until 01:35 on October 31.
The total volume of groundwater pumped during the trial
runs, aborted run, and the actual test was 962,000 gallons.

According to our understanding with the City of Hamilton,
CH2M HILL informed Wheeler of the total volume of water in a
letter on November 3. The City invoiced CH2M HILL directly
for a sewer use charge based upon the hydraulic load.

GROUNDWATER DISCHARGE OPERATIONS

On Tuesday, November 1, CH2M HILL personnel met with Mr.
Thomas Wardlow, City of Hamilton Public Works Superintendent
at the site to begin discharge to the POTW. The discharge
location initially selected was a manhole northwest of moni-
toring well MN-15 on the Hamilton Electric Power Company
property west of the site.

To use the manhole on the Hamilton Electric Company proper-
ty, permission was obtained from Don Stuart, supervisor. We
coordinated our activities on the plant property to minimize
interference with the utility's operations. We also ob-
tained permission from the Chessie System to place irriga-
tion pipe temporarily under their tracks which run between
the site and discharge manhole. Mr. Bruce Roe of the

GLT432/97 -3-



Chessie System gave permission for placement of the tern-
porary line.

Groundwater discharge was begun at approximately 10:00 a.m.
Water was pumped from the site through a discharge line
placed across the site, under the Chessie System railroad
tracks, and across the Hamilton Electric property to the
manhole. After approximately 20 minutes, discharge was
stopped because there was no flow observed in a downstream
manhole. Wardlow concluded that the sewer line must have
been plugged with silt, a typical condition for this line in
the coal storage yard area.

To bypass the blockage in the sewer line, the discharge
point was changed from the initial manhole to the one used
for the initial downstream observation point, approximately
25 feet south of the northernmost Hamilton Electric build-
ing. Groundwater discharge was restarted on November 2 by
CH2M HILL under the observation of Thomas Wardlow.

The discharge flow was adjusted to approximately 100 to 150
gpm and was continued until November 9 when all groundwater
had been pumped to the sewer. CH2M HILL supervised the
groundwater pumpage from the start until about midday Fri-
day, November 4. The final days of groundwater discharge,
from November 4 through November 9, were conducted with the
supervision of O.H. Materials, who also dismantled and re-
moved the pools as they were emptied.

CONCLUDING ACTIVITIES

At the conclusion of groundwater discharge on November 9,
O.H. Materials notified CH2M HILL. We, in turn, notified
both Tom Wardlow and Michael Wheeler at the City of Hamilton
by telephone that operations were complete.

During our conversation with Wheeler, we requested a written
statement of the City's permission to discharge the pump
test groundwater to the POTW. This letter would be to sim-
ply confirm the clear understandings which we operated under
in the field.

CH2M HILL received the letter from Wheeler on November 21
confirming the authorization from the City to discharge the
pump test groundwater. This letter is attached at the end
of this memorandum as Exhibit A-2. Shortly thereafter CH2M
HILL received the invoice from the City for use of the
sewerage system based on a hydraulic load charge of
S0.60/100CF plus a SO.60 basic billing charge or a total
charge of approximately $775.
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The letter confirming discharge authorization with the
sev/erage use invoice and payment concluded the operations
for treatment and disposal of the pump test groundwater.
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Exhibit A-1 (Page 1 of 2)

ORGANIC ANALYSIS

SAMPLE INFORMATION

Client Chem Dyne Attn: John Fleissner

Address. CH2M HILL Post Office Box 2090 Milwaukee, Wl 53201

Date Receded: October 19. 1983 Qate ReDQrted: October 19, 1983

Types and Quant,ty of Samples: One Water 5amPle___________________

Analysis Requested:

1. Prionty Pollutants
Voiatiles ____
Base/ Neutrals
Acids ____
Pesticides __

2. SDWA Pesticides & Herbicides
3. Tnhalomethanes _______
4 PCS's _____________
5. Other _____________

ANALYTICAL INSTRUMENTATION

. Rnnigan Mode) 4021 Gas Chromatograph/Mass Spectrometer/Data System equipped with a Tekmar
LSC-1 Liquid Sample concentrator.

.Vanan Model 3700 Gas Chromatograoh equipped with flame ionizanon. electron capture, and
thermionic specific detectors.

ANALYTICAL METHODOLOGY

1. Pnorrtv Pollutants—The samples are analyzed in accordance with procedures described in Methods
6C& 624, anq 625. £=A-60Q/4-32-057 11982)

2. Phenoxyacd Heroiades—Samples are analyzed in accordance with procedures outlined in
Methods 7, Foaeral Register. Vol. 28. No. 75. Part II, Novemoer 28. 1973.

3. Pesticides and PCS's .soil, sediment, etc.;—Samples are analyzed in accordance with procedures
outlined in EPA Method 8.C3. Test Metfioas lor Evaluating Solid Waste, 1980.

Respectfully submitted.

Harold-E. Cole. Mass Scectroscopist/Manager OrganicsSc

Craig 0. Virtson, Laboratory Director
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Exhibit A-1 (Page 2 of 2)
; VOLATILE COMPOUNDS

HLL! GC/MS Report

Chem Dyne

Sample Description Labeled 23276052

Analyst. H. Cole

Date of Analysis.

.Laboratory No. _

Compounds

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Trichlorofluoromethane
1.1-Oicriloroethene
1,1-Oichloroethane
Trans-1 ,2-Oichloroethene
Chloroform
1 ,2-Oichloropropane
1 , 1 , 1 -Tricnloroethane
Carton Tetrachloride
Bromodichloromethane
1,2-Qichloroethane
Trans-1 ,3-Oichloropropene
Trichloroethylene
Benzene
Dibromochloromethane
1 . 1 ,2-Tricnloroethane
Cis-1 ,2-Oichioropropene
2-Chloroethyl vinyl ether
Bromoform
1 , 1 ,2.2-Tetrachloroethane
Tetracialorcethyiene
Toluene
Chlorobenzene
Ethyl Benzene
Acr/lonitnle
Aero I em
Dicfilorodifluoromethane

MDL1

PPB
10
10
TO
10

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5 -

10
5
5
5
5
5
5

100
100
NOJ

Cone2

PPB
3MDL
3MDL

96
3MDL

6
3MDL

31
*

140
12

3MDL
3MDL
3MDL
3MDL

5
3MDL

15
6

BMDL
170

BMDL
3MOL
BMDL

33
55

BMDL
BMDL

7
BMDL
BMDL
BMDL

*MOL • Metfiod Detection Limit

^MOL * 9e*ow M«tnod Detection Limit

'NO » Not Determined

Comments *Detected> Dut less tnan stated method detection limit.
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Exhibit A-2

November IS, 1?83

Mr. John 7. Fleissrrer
CH-M Hill
310 West Wisconsin Ave.
P.O. Box 2090
Milwaukee, Wis. 53201

Dear John:

As we discussed, this letter is to verify for your files that authorization was
aiven for discharqe of the well test water from Chem-Pyne into the City of Ham-
ilton sewer system. Based on the meter readings, the amount of discharge was
962,000 gallons. " ;

Based on the current sewer ordinance, the fee for that discharge is computed
as S0.60/1CO cu. ft. plus $0.60 basic billino charne. The analytical data from
samoles collected indicate that no further charges will be reauired.

An invoice is being sent out under secarate cover to cover the fees due for the
above referenced discharae.

I appreciate your cocoeration and enjoyed workina with you on this nroject.

Very truly yours,

Michael L. 'Jheeler, Suoervisor
Wastewatsr Treatment Plant

ML'.-.': re
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MEMORANDUM

TO: File

FROM: Bruce L. Cutright/GLO
David J. Bennett/GLO

DATE: February 14, 1984

SUBJECT: Chem-Dyne Site Remedial Investigation
Aquifer Pump Test
Phase III - Subtask 3-3.5

JOB NO: W65310.CO

INTRODUCTION

This memorandum summarizes the activities, events, and results
of the aquifer pump test conducted at the Chem-Dyne site in
Hamilton, Ohio. Field activities for the tests conducted
between October 26 and November 2 include setup and equip-
ment check-out, field verifications, pump testing, and person-
nel and equipment decontamination. Water generated from the
test was temporarily stored onsite for later disposal by
direct discharge to the City of Hamilton Wastewater Treat-
ment System (see Task 3-3.4).

The pump test was planned and implemented under the direction
and review of EPA personnel.

PURPOSE-

The pump test was conducted in partial satisfaction of EPA
Work Assignment WA 21.5M10.0. The purpose of the test was
to obtain data necessary to quantify the hydraulic properties
of the aquifer in the area of the site.

DESCRIPTION OF SITE CONDITIONS RELEVANT TO THE TEST

Within a radius of approximately 1,500 feet from the test
well there are 36 monitoring wells used to provide data on
groundwater quality and water levels. The locations for
these wells are shown in Figure 1. Table 1 summarizes avail-
able well construction information. During the pump test,
water levels in the test well and thirty-five of the monitor-
ing wells were monitored. MW-14 was dry and, therefore, was
not monitored.
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r Table 1
WELL CONSTRUCTION INFORMATION

f

L

Monitoring
Well

MW-1
MW-2
MW-3
MW-4

MW-5
MW-6
MW-7
MW-8

MW-9
MW-10
MW-11
MW-12

MW-13
MW-14
MW-15
MW-16

MW-17
MW-18
MW-19
MW-20

KW-21
MW-22
MW-23
MW-2*

MW-25
MW-26
MW-27
MW-28

MW-29
MW-30
MW-31
MW-32

MW-33
MW-34
MW-35
MW-36

Test Well

Elevation
Top of Casing

(ft)

591.12
591.52
591.14
592.89

591.62
592.19
593.30
597.91

592.83
591.58
598.36
593.18

593.20
594.39
595.56
594.82

597.32
594.65
591.42
592.02

598.06
597.57
590.32
591.32

591.25
590.52
590.71
591.56

590.85
592.77
594.07
592.52

595.29
596.25
595.76
594.73

591.72

Well
Depth (ft)

62
36
35
32

34
31
34
40

33
35
40
58

32
31
40
41

44
38
65
40

48
78
35
35

35
65
35
65

35
40
40
95

65
40
65
40

80

Screened
Interval (ft)

Unknown
Unknown
Unknown

21-30

23-34
19-30
25-33

Unknown

23-34
25-33
27-37

Unknown

22-32
19-30

Unknown
Unknown

Unknown0
27-37

Unknown
Unknown

Unknown0
Unknown

25-35
25-35

25-35
55-65
25-35
55-65

25-35
30-40
30-40
85-95

55-65
30-40
55-65
30-40

40-80

Static
Water

Elevation (ft)

563.68
563.72
563.96
563.26

563.31
564.40
563.30
563.01

563.08
563.29
563.02
562.96

563.19b

563.22
562.44

560.83
562.67
559.79
562.11

561.30
560.29
563.07
563.07

563.06
562.96
563.13
563.00

563.22
561.25
562.84
559.57

562.05
562.86
562.92
563.03

562.97

Materials

Galvanized steel
Galvanized steel
Galvanized steel
Galvanized steel

Galvanized steel
Galvanized steel
Galvanized steel
Galvanized steel

Galvanized steel
Galvanized steel
Galvanized steel
Galvanized steel

Galvanized steel
Galvanized steel
Galvanized steel
Galvanized steel

Galvanized steel
Galvanized steel
Galvanized steel
Galvanized steel

Galvanized steel
Galvanized steel
Stainless steel
Stainless steel

Stainless steel
Stainless steel
Stainless steel
Stainless steel

Stainless steel
Galvanized steel
Galvanized steel
Galvanized steel

Galvanized steel
Galvanized steel
Galvanized steel
Galvanized steel

Black Iron

Diameter
(inches)

4
4
4
2

2
2
2
4

2
2
2
4

2
4
4

4
2
4
4

4
4
4
4

4
4
4
4

4
4

4
4
4
4

12

fWater elevation before pumping October 30, 1983.
c'*'ell was dry at time of measurement.
Well was installed by Roy F. Westcn, Inc., and no record
of screened interval is available.

GLT460/6
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MEMORANDUM
Page 4
February 14, 1984
W65310.CO

Minor or background changes in the monitoring well water
levels were related to events beyond the control of the test,
such as trends in the water table, passing trains, barometric
pressure changes, fluctuations in the level of the river or
canal and nearby wells. When possible, data on these events
during the testing period were recorded at the site or
acquired from public agencies such as the National Weather
Service. Known nearby pumping wells and the time for each
train passing during the test are shown in Table 2.
Barometric pressure fluctuations, temperature and humidity
are included in Table 3. Changes in stage of the canal and
river were monitored at a station near well MW-22. Total
change in stage of the canal (100 feet from confluence with
the Great Miami River) was a drop of one inch during the
test and is shown in Table 4.

Weather conditions during the week prior to the test were
rainy and overcast. Approximately one inch of rain fell
between October 17 and 22. October 23 through 25 was over-
cast with occasional traces of precipitation. October 26
through November 2 was clear to partly cloudy with tempera-
tures ranging from the mid-40's to the high 60's. Standina
water was evident on the site until October 28 to 29. By
October 30, only occasional small puddles remained.

Contamination in the water pumped during the test prohibited
discharge to the Ford Canal or the Great Miami River. All
of the water pumped during the test was stored ons.ite until
adequate disposal methods could be implemented (see TM, Sub-
task 3-3.4, Appendix).

In planning the test, preliminary calculations based on esti-
mates of the transmissivity and storage coefficient of the
aquifer indicated that a pumping rate between 500 gallons
per minute (gpm) and 1,500 gpm would be reasonable for the
test. Storage capacity for pumped water was limited to one
million gallons. For analysis purposes it was desirable for
the test to run for at least 1,000 minutes. With the avail-
able storage capacity of 1 million gallons a maximum pumping
rate of 1,000 gpm was selected to be compatible with the
test requirements.

PERSONNEL

The primary participants in the pump test and their responsi-
bilities were as follows:
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Table 2
OFFSHE AND ONSIIE ACTIVITIES WHICH POTENTIALLY AFFECT WATER

LEVELS DURING THE PUMP TEST

PUMPAGE FROM OTHER WELLS:

City Electric Plant (Don Stewart, 868-5863)
one well pumped continuously at 600 gpm; might have run a second well for a
short period of tine.

Champion Paper (Bill Buston, 868-5232)
More than one well could have been pumping during the test; total pump rate may
have been as high as 2,000 gpm; effects on MW-19, MW-20, MW-32 observed prior to
initiating pump test.

City Water Production (Tom Shinnon, 868-5993)
North well field should noc have significant impact on water levels in the test
area.

Hamilton Fire Department (Chief Beckett, 868-5914)
Discharges from hydrants for emergencies, annual cleaning and training; none of
these activities were predicted to occur during the pump test.

Beckect Paper (Cecil Lakes, Burt McGanghey, 863-5641)
Three wells run continuously at 1,800 gpm; maintained at that level for
production reasons.

TRAIN PASSAGES:

Time of Train Passages
(10/30 - 10/31) Description (where available)

11:18 - 11:19 Single-engine train, with 6 cars
12:01 - 12:10 Three-engine train, with 140 cars
3:27 - 3:47 Three-engine train arrived
3:47 - 3:48 Three-engine train stopped on tracks
3:48 - 3:55 Three-engine train departed
3:58 - 4:03 Single-engine train
4:22 - 4:26 Single-engine train
5:14 - 5:18 Two-engine train
6:33 - 6:42 Three-engine train

22:06 - 22:15
22:15 - 22:19
22:58 - 23:04
23:20 - 23:25

1:07 - 1:11
1:55 - 2:05 Three-engine train
2:26 - 2:29
2:45 - 2:50 Two-engine train

GLT460/56
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Table 3
NATIONAL WEATHER SERVICE DATA DESCRIBING METEOROLOGICAL

CONDITIONS DURING PUMP TEST (OCTOBER 30, 1983)

Date

10/30/83

Time

11:00
13:00
15:00
17:00
19:00
21:00
23:00

Temperature
(Fa)

49
55
56
55
49
47
47

Humidity

54
45
38
45
63
58
58

Barometer
Pressure

(inches mercury)

30.49
30.44
30.40
30.37
30.38
30.38
30.38

GLT460/58
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CANAL LEVEL FLUCTUATIONS DURING PUMP TEST

Time
(Hours)

13:20:00

11:55:00
12:54:00
13:47:00
15:08:30
16:23:30
18:02:00
19:35:00
23:07:00

01:04:00

03:01:00
03:39:00
04:15:00
04:55:00

Depth Co Canal
Change in Water Level from

Preceding Measurement (inches)

River Stage 5' 8-1/4"

River Stage 5' 8-1/4"
River Stage 5' 8-1/2"

River Stage 9 5' 8"

River Stage 9 5' 8-1/2" 9 0128

Recovery began 0135

River Stage 3 5' 9-1/4" 9 0420

0
- 1/4

«• 1/2

- 1/2

- 1 1/4

Depth to canal measured at outfall structure near
well MW-22 100' from the confluence of the pond
canal and the Great Miami River.

GLT460/70
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CH2M HILL

Larry Holm, Project Manager. Responsible for overall
project coordination. During the test, he monitored
the storage tanks and discharge lines, site safety
procedures and coordinated the various subcontractors,

Bruce Cutright, Project Hydrogeologist. Responsi-
ble for test set-up and procedures. Monitored and
controlled pump discharge during the test.

John Fleissner, Project Engineer. Responsible for
offsite data collection.

Brad Berggren, Geotechnical Engineer. Responsible
for onsite monitoring well measurements.

In-Situ, Inc.

Roger Lewis, Field System Engineer. Responsible
for setup, verification and operation of In-Situ
data acquisition equipment.

Ted Way, Computer Systems Engineer. Assisted Roger
Lewis during equipment setup and checkout. Departed
October 28 prior to test.

Tetra Tech, Inc.

Robert Scholar, Member of Technical Assistance
Team. Approved to be onsite by EPA regional site
project officer. Assigned the responsibilities of
monitoring well MW-9 and assisted at the hotline.

Observers:

Joe Keely, U.S. EPA, Ada, Oklahoma
David Strayer, Ohio EPA
Leonard tvood, S.S. Papadopulos and Associates
Paul Plummer, Miami River Conservancy District

O.H. Materials, Inc. personnel provided and assembled
the water storage pools and assisted in operating the
discharge lines. The pump and motor were operated by
CMC Associates, Inc.
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MEMORANDUM
Page 9
February 14, 1984
W65310.CO

TEST SETUP

The test was conducted using as guidelines the methods and
procedures described in Stallman(l). The data collected
during the test consisted of water levels in the monitoring
wells, pump discharge rate and time.

Water level data were collected in 35 of the 36 monitoring
wells and the test well. Water levels in MW-10, MW-11, MW-12,
MW-13, MW-15, MW-23, MW-24, MW-25, MW-26, MW-27, MW-28, MW-29,
MW-31, MW-34 and the test well were measured by pressure
transducers connected to an automatic data acquisition system
(ADAS) provided by and operated by In-Situ, Inc., at the
command center. Monitoring wells MW-22, MW-33 and MW-35 had
pressure transducers installed that recorded on remote
recorders provided by In-Situ, Inc. At the completion of
the test the records were re-recorded onto the same tape as
the above mentioned 15 wells.

The selection of the monitoring method for each of the wells
was somewhat dictated by equipment availability, especially
the number and the length of transducer cable.

Stevens type F water level recorders with 48-hour clocks and
1:1 gear ratios were installed on MW-3, MW-19, MW-20 and
MW-32. These recorders were setup on October 25 and operated
continuously until November 1. Water level records for these
recorders are included in Attachment 1.

In addition to the automatic water level measurements, wells,
MW-1, MW-2, MW-4, MW-5, MW-6, MW-7, MW-8, MW-9, MW-16, MW-17,
MW-18, MW-21, MW-30, and MW-36 were periodically monitored
throughout the test with electrical water level probes (Water
Marker) manufacturered by Johnson Well, Inc. Because of
limited personnel and distance between the wells, water level
data in these manually measured wells were collected at longer
intervals than those wells monitored by the automatic systems.
These data were collected to cross-check and backup the pres-
sure transducers in the event of failure of the ADAS. The
method of water level measurement is summarized in Figure 1
and Table 5. Time for all the measurements was measured by
digital wrist watches carried by the test participants and
synchronized with the data acquisition computer. Water level
and pump rate data are included in Attachment 1 at the end
of this TM.

The well was pumped by a shaft driven pump powered by a four
cylinder diesel engine. Pump discharge was measured by an



Table 5
MONITORING INFORMATION

Well
Number

MW-1
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW-11
MW-12
MW-13
MW-14
MW-15
MW-16
MW-17
MW-18
MW-19
MW-20
MW-21
*fw-22
MW-23
MW-24
MW-25
MW-26
MW-2 7
MW-28
MW-29
MW-30
MW-31
MW-32
MW-33
MW-34
MW-35
MW-36
Test Well

Distance from
Test Well (r)

(feet)

957
965
848
537
313
420
480
740
487
186
502
232
232
701
611

1,275
1,518
692

1,204
1,225
1,259
1,261
298
398
53
62
272
248
167
993
465

1,236
690
454
651
696
0

Monitoring
System

MM
MM
SR
MM
MM
MM
MM
MM
MM

PT:SE200A
PT:SE200A
PT:SE200A
PT:SE200Ac

PT:SE200A
MM
MM
MM
SR
SR
MM

PT:SE1000
PT:SE200A
PT:SE200A
PT:SE200A
PT:SE200A
PT:SE200A
PT:SE200A
PT:SE200A

MM
PT:SE200A

SR
PT:SE1000
PT:SE200A
PT:SE1000

MM
PT:SE200A

Calculated from survey data rounded to the nearest foot.
D
PT:SE1000 - Automated monitoring nade by a pressure transducer (nodel SE200A),

autonaticallv.
PT:SE200A - Automated monitoring made by a pressure transducer (model SE1000); not linked

to central computer system; discrete measurements.
MM - Manual monitoring using electric tape; discrete measurement.
SR - Automatic monitoring using Stevens Recorder Type F; continuous measurements.
No data collected.

GLT460/63
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Page 11
February 14, 1984
W65310.CO

8-inch, in-line totalizing meter manufactured by Hersey Pro-
ducts, Inc., of Dedham, Massachusetts (serial number 831127).
This meter replaced the original meter that malfunctioned
during the false start of the pump test on October 28, 1983.
It was factory calibrated on January 27, 1983. A digital
stop watch was used to determine the volume of flow per unit
time. Adjustment of the flow rate was accomplished by an
8-inch gate valve located between the totalizing meter and
the pump. The pumping rate throughout the test is shown in
Figure 2. As described by Stallman(l) the discharge should
not vary more than ±10 percent. During the test as valves
were opened and closed to different discharge tanks the pump
rate varied slightly. Adjustments were made to maintain
constant discharge rate by adjusting the gate valves or the
pump rpm. The discharge was held to within ±5 percent of
the planned 1000 gpm for the entire test.

DATA VERIFICATION AND QUALITY CONTROL

Water level measurements in all the wells were taken prior
to the test with Johnson Water Marker electrical tapes and
steel pocket tapes. The probes were rinsed with either dis-
tilled or tap water between each measurement to avoid cross
contamination of the wells. This procedure was followed
before, during and after the test. The transducers were set
at known depths below the water level in each well. To con-
firm that the transducers were accurately responding to changes
in water levels, each transducer was lifted one foot and the
response monitored at the remote readout. When the appro-
priate change was confirmed, the probe was lowered and
checked to determine if it had returned to the previous level.
All the probes responded correctly. Communication between
the field personnel and the command center where the data
acquisition computer was located was by hand-held Motorola
FM radio units.

CHRONOLOGY OF EVENTS

The following summarizes the major activities and events
immediately preceding, during and following the pumping test.

OCTOBER 24, 1983, MONDAY

Larry Holm, Brad Berggren, and John Fleissner were onsite.
Bruce Cutright arrived on October 23 and examined the area
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W65310.CO

to be a thick blue clay layer [Spieker, (2)] that appears to
the west of the site and extends below the Great Miami River.

The aquifer responded to the pump test generally as an ur.con-
fined aquifer, particularly in the shallow wells. Unconfined
to semiconfined aquifer response was observed in the deeper
wells. There were delayed yield components to the drawdown
data in many of the wells. A discussion of the methods of
analysis applied to the drawdown data follows. Due to exces-
sive background interference, instrument failure or inaccurate
instrument readings data from monitoring wells MW-11, MW-12,
MW-15, MW-22, MW-24 and MW-31 are less reliable for analysis
than the remaining wells. Table 6 summarizes the results
obtained from the drawdown data analysis and includes
comments on the data quality from each well equipped with a
pressure transducer monitoring system.

Appropriate type curve and approximate analytical methods
were chosen based on the observed response of the aquifer.

Type Curves for Unconfined Aquifers with Vertical Movement

Lohman(3) presents a series of type curves that provide solu-
tions to the equation describing flow in an unconfined aquifer
having vertical flow components. Sets of curves are presented
for various depths of penetration of the monitoring well and
for both a fully and partially penetrating test well. Although
the test well did not fully penetrate the aquifer, the fully
penetrating type curves were used because the actual condition
is more closely approximated by the fully penetrating case
than the specific condition represented by the type curves
for the partially penetrating case.

In analyzing the drawdown -data, the type curves corresponding
to a monitoring well penetrating the upper 25 percent of an
aquifer were used for monitoring wells set at depths of 30-40
feet. Type curves corresponding to penetration of the upper
50 percent of an aquifer were used to analyze data from deeper
monitoring wells. These sets of type curves are presented
by Lohman(3), as Plates 6C and 6D, respectively.

The type curve matching method for determining the aquifer
parameters is illustrated in Figure 3 which shows the draw-
down data for MW-26.

A log-log plot of drawdown versus time data collected during
the pumping test for each well was prepared by In-Situ, Inc.
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1.2 x II)5 -- " 1.5 x 10*

1.2 x 10* 1.1 x 105 1.* x 105

1.9 x IOS 2.9 x 105 1.6 x 105

0.85 x 10S -- * 0.57 x 105

3.9 x 10* 3.8 x 10* -- •

1.6 x 10* -- ' 1.6 x 10*

1.1 x in5 6.4 x 105 3.9 x 10*

• •

6.9 x 105 6.0 x I05 6.0 x 10*

Jacob Jacob
Drawdown Recovery

b •

-- b •

b b

1.2 x 10* 0.7 x 105

2.7 x 10* 2.6 x 10*

b b

• . . a

b b

-- b 5.9 x 105

*.} x 10*

« a

Storage Coefficient. S
Unconf filed, Delayed
Vertical Yield
Movement Early _

.30 .11

.32 -- «

.20 -- "

.071 .008

.15 .001

.074 -- •

.0076 .0009

.12 -- «

belayed
Yield
Late

.27

.33

.19

.071.

.24

.098
a

.11

Jacob
Drawdown

b

b

U

.076

.020
ti

a

b

.073

.001.5

.0008

.0002

.01.5

.0048

jjndta pel nl a tou s c a t t e r e d to .tp|ily method.
'Mi-thud not va l id ; u preatcr than 0.01.

CI.Tf»60/9
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and is included in Attachment 1. The type curve is superim-
posed on the data plot and shifted, while keeping the horizon-
tal and vertical axes of the type curve and data plot parallel,
until the type curve matches the data plot. A match point
is then selected on the overlapping areas of the two curves.
The values of unity for drawdown and time on the data plot
corresponding to values on the vertical and horizontal axes,
respectively, of the type curve are obtained. These values
are substituted into the following equation to determine the
transmissivity (T) and storage coefficient (S).

T = Q/s
S = Tt/r2

where, T
S
Q
s
t
r

= transmissivity, (ft2/sec or gal/day/ft)
(dimensionless!

or gal/min)
storage coefficient,
flow rate, (ft3/sec
drawdown, (ft)
time, (sec or min)
distance between monitoring well and
test well, (ft)

The ratio of vertical to horizontal hydraulic conductivities
is related to the parameter, ^, for the matching type curve
by the following equation:

where, K = vertical hydraulic conductivity, (ft/sec
z or gal/day/ft2)

K = radial hvdraulic conductivity, (ft/sec
r or gal/day/ft2)

b = saturated aquifer thickness, (ft)
•'j = type curve parameter from LohmanO) ,

(dimension less)
r = radial distance between monitoring

well and pumped well, (ft)

This method was applied to data from wells MW-10, MW-13,
MW- 2 3 , MW- 2 5 , MW- 2 5 , MW- 2 7 , MW- 2 8 , MW- 2 9 , MW- 33 and MW- 3 5 .

Type Curves for Unconfined Aquifers with Delayed Yield

Unconfined aquifers often exhibit a delayed yield phenomenon
in which water is not immediately released from the aquifer
in response to a drop in the water table. LohmanH) presents
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type curves for analyzing pumping test data that reflect
this condition. The solution procedure is illustrated in
Figure 4 for pumping test data from MW-26. The same curve
matching technique as described in the previous section is
used to obtain the values for the transmissivity and storage
coefficient. The left-hand portions of the type curves are
used to analyze data during early pumping times and the right-
hand portions of the curves are used for later times. The
aquifer parameters were computed using the following equations,

T = Q/4irs
S = 4Tt/r*

where, T, S, Q, S, t, r as previous defined

The type curves shown in Figure 4 are a modification based
on type curves for delayed yield presented by Freeze and
Cherry (4) of Lohman's Plate 8. Values for the parameter, n,
have been assigned to the type curves. The value for n is
used to estimate the ratio of vertical to radial hydraulic
conductivities given by the following equation.

K_/Kr = n£* L

where, r, b as previously defined

This method of analvsis was applied to MW-10, MW-13, MW-23,
MW-25, MW-26, MW-27~, MW-28, MW-29, MW-33 and MW-35.

Approximate Method for Drawdown Data

Cooper and Jacob (5) developed a simplified solution for de-
termining aquifer characteristics that avoids the use of
type curves. This procedure, commonly referred to as the
Jacob method, is illustrated in Figure 5. A semilog plot of
drawdown versus time data was prepared. A straight line is
drawn through the data points corresponding to later pumping
times (where the value of raS/4Tt is less than 0.01). The
change in drawdown occurring over one log cycle of time is
determined and used to compute the transmissivity with the
following equation.

T = 2.3Q/4irAs

where, As = change in drawdown over one log cycle
T, Q as previously defined
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The straight line is extended until it intersects the tine
axis at the point of zero drawdown. The time value of this
point is used in the following equation to compute the stor-
age coefficient.

5 = 2.25 TtQ/r2

where, t = time value corresponding to zero
0 drawdown

S, T, r as previously defined

This method is only valid when the parameter u <0.01 where,

u = r2S/4tT

where, r, s, t, T as previously defined

The Jacob method was developed for confined aquifer condi-
tions. However, it is also a valid, approximate method for
analyzing unconfined conditions under certain circumstances.
It was applied to drawdown data for wells MW-25, and MW-26.

Approximate Method for Recovery Data

The Jacob method may also be applied to the recovery data
from the pumping test. The residual drawdown is plotted
against a time ratio on a semilog plot. The time ratio is
the ratio of time since the beginning of the pumping test to
the time since the start of aquifer recovery.

This method is illustrated in Figure 6 which shows a plot of
recovery data for MW-26. The time ratio decreases as time
increases and approaches a value of one as time approaches
infinity. In Figure 6, time increases from right to left on
the plot.

As discussed previously, the Jacob method is only valid for
u <0.01. It was applied to wells MW-25, MW-26, MW-33 and
MW-34.

Modified Papadopulos Method

Walton(6) presents a method developed by Papadopulos to deter-
mine the directional variation of transmissivity for an aniso-
tropic aquifer. Papadopulos developed the method for a
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Upon substituting values, three equations with three un-
knowns are obtained and solved simultaneously for the prod-
ucts, ST , ST , and ST . These products are substituted
into the following equation to determine an average storage
coefficient.

S 2 = [ (ST ) (ST ) - (ST )2]/T 2
ave xy' v yy' * xy J ave

where, S = average storage coefficient (dimensionless)

T = average of transmissivity values obtained
from type curve matching procedure for the
three wells.

S, Txy, Tyy, Txy as previously defined.

These values are substituted into the following equations to
determine the major and minor components of transmissivity
( T ' T * *

TXX - 1/2 tTxx + Tyy * t<Txx ' V + 4Txy
TYY - 1/2 'Txx + Tyy ' I <Txx ' V ' + 4Txy2

The direction of the major component of transmissivity with
respect to the monitoring well coordinate system is given
by:

0 = arctan[(Txx - TXJ£) /Txy]

where 9 is the angle between the x and X axes measured counter-
clockwise from the x axis. This method was applied using
MW-23, MW-26, MW-28, MW-29, MW-33 and MW-35.

RESULTS

General

Plots of the pumping test data were generated for those wells
monitored by the SE200A automatic data acquisition system
and the SE1000A remote systems. Unusable data were obtained
for some of the wells because of interference from background
noise or equipment malfunctions.
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nonleaky, anisotropic aquifer with fully penetrating wells
and a constant discharge test well. The aquifer at the Chem-
Dyne site is generally unconfined and the wells at the site
are not fully penetrating. Therefore, the method must be
modified to be applied directly. The method was modified by
using type curves for an unconfined aquifer with vertical
movement, as described previously, rather than the confined
aquifer type curves presented with the Papadopulos method.
This required that the Papadopulos equations be modified to
be consistent with the type curves representing the solutions
for unconfined aquifers with vertical movement. The results
obtained from using this method are approximate since the
conditions at the Chem-Dyne site are not a strict conformance
with the conditions for which the Papadopulos method was
developed.

This method requires drawdown data from three monitoring
wells at different distances and directions from the pumped
well. The transmissivity is determined from data for each
of the three wells using the type curves for unconfined aqui-
fers with vertical movement. The following equation is written
for each of the wells:

S (T y" + T x - 2T xy) = tTxx-* yy xy *
where, T , T , T = components of the transmissivityxx yy xv r J

->J - tensor
x,y = coordinates of monitoring wells

with respect to test well
as origin, (ft)

t = time value corresponding to
match point from type curve
matching procedure.

T = transmissivity computed from
type curve matching procedure,
(ft2/sec or gal/day/ft)

S as previously defined

In applying the method, the individual values of transmis-
sivity obtained from type curve matching for each o* the
three wells were used, rather than a single average trans-
missivity as suggested by Papadopulos.
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Data from the shallow wells were used to plot contours of
water levels at various times during the pumping test. The
water level contours before the pumping test began, two hours
after the start of the test, and 12 hours after the start of
the test are shown in Figures 7, 8 and 9, respectively.

An apparent groundwater mound exits around MW-13. This mound
was evident throughout the pumping test. Well drilling logs
indicate that the screened zone of MW-13 is located above a
silty clay layer that results in restricted vertical flow at
this location. Thus, as the surrounding water table is drawn
down, the response of the water level in MW-13 is delayed
because of the silty clay layer.

Data obtained from wells monitored by the automatic systems
were used for the pumping test analysis. The wells monitored
manually are located at relatively large distances from the
test well and exhibited small drawdowns during the pumping
test.

The analysis methods appropriate for the conditions exhibited
by each data plot were applied. Not all methods were appro-
priate for analyzing data from all of the wells. A summary
of the transmissivities and storage coefficients determined
from the analysis are presented in Table 6.

Transmissivity

Reasonably consistent results were obtained for the transmis-
sivity calculations. Values ranging from approximately 0.3 x
10 to 6.9 x 10 gal/day/ft were obtained. For most wells,
the various analysis methods produced transmissivity values
of 1 x 10 gal/day/ft to 3 x in3 gal/day/ft. The values
obtained in the vicinity of MW-28, MW-33 and MW-35 are some-
what larger than those obtained for the other wells, with
the aquifer around MW-35 showing the largest transmissivity.
There is evidence from the well logs and water quality data
to indicate that the transmissivity is indeed greater near
MW-33 and MW-35 than in other portions of the aquifer. Con-
taminant concentrations found in MV7-33 are relatively high
compared to other offsite wells, possibly indicating a pre-
ferred direction of flow (higher transmissivity) toward this
well. Previous geophysical information suggests that the
aquifer thickens in the direction of MW-33 and MW-35 from
the pumping center, which would also result in a higher
transmissivity.
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The modified Papadopulos method was applied in an attempt to
determine directional variation in the transmissivity. The
method was applied for two sets of three wells.

Using MW-23, MW-26, and MW-29, tfce results indicate a major
transmissivity equal to 2.0 x 10 gal/day/ft in the east-
west direction and a minor transmissivity equal to 1.2 x
10 gal/day/ft in the north-south direction. This variation
is not considered significant because the difference is within
the range to be expected, given the accuracy of the methods
used to obtain the transmissivity for the individual wells.

The second set of wells analyzed included MW-28, MW-33, and
MW-35. The ..major and minor transmissivities were found to
be 1.4 x 10 gal/day/ft and 1.3 x 10 gal/day/ft, respec-
tively. The major transmissivity is along a line having a
bearing of approximately N22°E. This line parallels the
Great Miami River. If the aquifer material was deposited in
the direction of the existing course of the Great Miami River,
it is quite reasonable that the aquifer transmissivity is
greater in this direction. However, the depositional direc-
tion is not certain since the river may have meandered across
the river valley throughout geologic time.

The modified Papadopulos method was applied to four other
sets of wells. However, solutions were indeterminate.
Because of the uncertainty found in the results of the
method applied no signficance can be attached to the
results.

The transmissivity values obtained from the pump test arp
consistent with values reported in the literature for this
area. Pump tests performed by Smith(7) in an area immedi-
ately to the west and south of the,-Chem-Dyne site produced. <.
transmissivity values of 1.61 x 10 gal/day/ft and 3.08 x 10"
gal/day/ft. Spieker(2) reports_a transmissivity in the range
of 3 x*10D gal/day/ft to 5 x 10 gal/day/ft for'the regional
aquifer system underlying the Chem-Dyne site.

Storage Coefficient

The computed values for the aquifer storage coefficient show
a great deal of variation. Values range from 0.00024 to
0.33. For an unconfined aquifer, typical storage coeffi-
cients are 0.1-0.3. Storage coefficients typically range
from 0.00005 to 0.005 for confined aquifers. The storage
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coefficients for early portions of the test, computed with
the delayed yield method, are consistently less than those
computed for later times.

With the exception of the values computed for MW-28, MW-33,
and MW-35, the storage coefficient ranges from approximately
0.07 to 0.3 based on the type curve methods. These are
typical values for an unconfined aquifer. MW-33 and MW-35
are located on the edge of the (suspected) clay confining
layer that lies to the west of the Chem-Dyne site. The
aquifer is at least partially confined in this area. The
storage coefficients computed from the data for these wells
are reasonable for semiconfined conditions. Smith(8)
reports a storage coefficient of 0.0003 obtained from a punp
test in a confined portion of the aquifer in an area west of
the Great Miami River and north of the Chem-Dyne site.

Values of the storage coefficient were also computed using
the modified Papadopulos method. The computed values repre-
sent an "average" based on the data from the three wells
used in the analysis. A storage coefficient equal to 0.15
was obtained using the data from MW-23, MW-26, and MW-29.
This is a reasonable value for the unconfined portion of the
aquifer in which these wells are located. The analysis of
wells MW-28, MW-33, and MW-35 yielded a storage coefficient
equal to 0.012. This may reflect the suspected, semi-
confined nature of the aquifer in the area of MW-33 and
MW-35. Again, there is a degree of uncertainty attached to
these values.

Hydraulic Conductivity

The type curve methods used to analyze the drawdown data
also provide a means for estimating the ratio of vertical to
horizontal hydraulic conductivities. The derived ratios are
shown in Table 7 and range from 1 to 0.005. A large variation
is evident. This variation is the result of the discontinuous
nature of clay and silt stratifications in the aquifer.
Such stratifications have a minimal impact on the horizontal
hydraulic conductivity, but can be expected to have a greater
impact locally on vertical hydraulic conductivities.

Using a value of 2.0 x 10 gal/day/ft for the average trans-
missivity of the aquifer and an aquifer thickness of 180 f,eet,
the average horizontal hydraulic conductivity is 1.1 x 10J
gal/day/ft2. Using the derived hydraulic conductivity ratios,
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Table 7
VERTICAL-HORIZONTAL HYDRAULIC CONDUCTIVITY RATIOS

Well
Number

MW- 1 0

MW- 1 3

MW-23

MW-25

MW-26

MW-27

MW-28

MW- 2 9

MW-33

MW-34

MW-35

aPlot of
, isotropi
c?lot of

Unconf ined,
Vertical
Movement

Theis curve3

Theis curve

Theis curve

Theis curve

0.20

0.95C

Theis curve

l.lc

0.32

No fit

0.0018

VKr

Delayed
Yield
Early

0.19

No fitb

No fit

0.012

0.0084

No fit

0.0005

No fit

0.0041

No fit

0.0015

drawdown data matched the Theis type
c unconfined aquifer,
drawdown data could not be fit to the

Delayed
Yield
Late

Theis curve

Theis curve

Theis curve

No fit

0.17

1.0C

No fit

1.5C

0.014

Mo fit

0.0015

curves for an

standard type
curves.
Calculated values are suspect.

GLT460/8
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the vertical hydraulic conductivity ranges from 0.6 gal/day/ft2
to 1.1 x 10J gal/day/ft*.

Summary of Results

Drawdown data recorded at 11 monitoring wells during the
pumping test were analyzed to determine the aquifer para-
meters at the Chem-Dyne site. Four methods xvere used to
determine the transmissivity, three methods were used in
computing the storage coefficient, and two methods were used
to estimate the vertical hydraulic conductivity, based on
data from individual monitoring wells. Directional variations
in transmissivity and the storage coefficient were estimated
using data from three-well combinations.

The aquifer transmissivity ranges from 1 x 10 gal/day/ft to
3 x 10 gal/day/ft throughout most of the aquifer.

A definite horizontal, directional variation in the transroissi-
vity cannot be concluded from the analysis.

The storage coefficient for the aquifer ranges from 0.3 to
0.0002.

Reliable values for the vertical hydraulic conductivity of
the aquifer are difficult to obtain from pumping test data.
Based on the methods of analysis used, it is estimated that
the vertical hydraulic conductivity ranges from 0.6 gal/dav/ft2
to 1.1 x 10J gal/day/ft2.

The variability in the derived aquifer parameters is to be
expected because of the nonuniform nature of the aquifer
materials. The results obtained from this analysis define
ranges for the parameter values.

GLT460/5
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Time
(Hours)

13:15

13:17
13:19
13:22
13:25

13:26
13:27
13:28

13:29
13:30
13:31

13:38

GLI461/24-2

1 ^fO

Table of
FLOW RATES FROM FLOW METER

DURING ABORTED TEST OCTOBER 28, 1983

Pump Race
(gpm) Remarks

100 Start @ 1:15:12; initial meter reading:
26,450 gallons

100
1200 Large change in metered flow rate
1200
100 Large drop in metered flow race; discharge

appears to be constant
400
600
400 Observed discharge still appears to be

constant
700

1000
400 . Flow meter must be malfunctioning; decided

to abort test
0 Stopped aquifer pump test



Table of
PUMP DISCHARGE VERIFICATION TEST

OCTOBER 29, 1983

Time Pump Rate
(Hours) (gpm) ___________ Remarks _____________

L5:45 909 Start; reading on new flow meter (»831127
Hersey Products, Inc.) is 0.

15:46 895
15:47 910
15:48 952
15:49 952
15:50 967
15:51 983
15:52 952
15:53 969
15:54 1091
15:55 1017
15:57 1017
15:59 1012
15:59 1034
16:02 1034
16:04 1034 Excellent control, even during valve

changes for distribution of discharge
to separate holding ponds.

16:06 0123 Pump turned off; meter reading: 22,000
gallons; recovery initiated on SE200A
transducers.

16:07 0
16:10 0 Train passage initiated.
16:15 0 Train passage completed.

GLI461/24-1
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f Table of (Page 1 of 3)
FLOW RATES FROM FLOW METER DURING
PUMP TEST OCTOBER 30-31, 1983

r
f

r
i

i

Time
(Hours)

11:10
11:11
11:12
11:13
11:14
11:15
11:16
11:17
11:18
11:19
11:20
11:22
11:30
11:36
11:38
11:45
11:47
11:51
11:59
12:07
12:09
12:10
12:15
12:15
12:22
12:23

-
-

12:30
12:40
12:45
12:51
12:56
13:01
13:05
13:14
13:23
13:28
13:30
13:32
13:39
13:45
13:51
14:05
14:07
14:20

Pump Rate
(gpm)

0
-

1030
1023
1030
1027
1013
1038
1030
1063
1036
1034
1032
1032

-
1010
1020
1006
1009
977
983
990
1023
1013
1034

-
960
1008
1010
996

1023
995
997

1001
1003
997
970
980
960
977
981
983
981
981

1001
996

Remarks

Initial meter reading: 20,580 gallons'

Meter reading: 50,000 gallons, Q - 1050
., avePump rpm adjustment

Meter reading: 70,000 gallons, Q - 1009
ave

Valve adjustment

Meter reading: 118,000 gallons, Q - 1025
ave

Meter reading: 146,000 gallons, Q - 1011
Valve adjustment

Meter reading: 165,000 gallons, Q » 1017
ave

Meter reading: 184,000 gallons, Q - 1015aveValve adjustment

Mecer reading: 211,000 gallons, Q - 1002
ave

GLI460/61-1



I4J

Table of (Page 2 of 3)
FLOW RATES FROM FLOW METER DURING
PUMP TEST OCTOBER 30-31, 1983

Time
(Hours)

14:23
14:32
14:45
14:56
15:06
15:13
15:16
15:21
15:24

. 15:33
15:40
15:44
15:51
15:53
15:58
16:03
16:16
16:27
16:38
16:50
17:04
17:05
17:16
17:21
17:24
17:25
17:30
17:41
17:53
18:07
18:18
18:31
13:32
18:32
13:35
13:39
13:40
18:52
19:00
19:52

Pump Race
(gallons)

995
995
992
996
971
980
1003
1000
1000
1000
985
983
982
982
980
983
979
982
978
978
978
979
973
990
973
978
978
980
980
981
990
932
996
986
990
991
990
990
989

Remarks

Meter reading: 214,000 gallons, Q = 1002
ave

Meter reading: 235,000 gallons, Q - 997

Valve adjustment

Meter reading

Meter reading: 324,000 gallons, Q » 992

Meter reading: 350,000 gallons, Q - 969

Meter reading: 385,000 gallons, Q - 996
Valve adjustment

Meter reading: 446,0000 gallons, Q - 994
ave

Meter reading: 488,000 gallons, Q » 995
ave

Meter reading: 537,000 gallons, Q - 989

GLT460/61-2
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Table of (Page 3 of 3)
FLOW RATES FROM FLOW METER DURING
PUMP TEST OCTOBER 30-31, 1983

Time
(Hours)

20:06
20:11
20:17
20:22
20:28
20:33
20:37
20:45
20:49
20:57
21:02
21:08
21:08
21:12
21:24
21:56
22:11
22:21
22:29
22:42
23:05

23:19
23:29
23:31
23:40
23:46
23:58
00:09
00:12
00:27
00:39
00:52
01:09

-
-
-

01:22
-

01:30
01:35

Pump Rate
(gallons)

985
995
996
995
995
1000
995
996
1016
1015
1017
1034
1016
1013
1013
1011
1012
1014
1016
1030
1027
1024
1025
1022
1022
1023
1025
1024
1000
1000
1001
1001
1002
1002
0134
983
983
983
750
784
0

Remarks

Meter reading: 557,000 gallons, Q • 992avc

Meter reading: 617,000 gallons, Q • 991

Meter reading: 747,000 gallons, Q - 1009

Valve adjustment
Meter reading: 801,000 gallons, Q • 998

ave

Meter reading: 858,000 gallons, Q - 998
ave

Valve closed; pump turned off; final meter
reading: 881,800 gallons; total time - 14
hours and 25 minutes

Average pumping rate for 865 minutes » 996 GPM

Tijue noted for total meter readings may be slightly inaccurate (I 10 minutes) as primary
concern of field technician was instantaneous discharge.
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table of
WATER LEVELS IN PUMP AND MONITORING WELLS PRIOR TO AQUIFER PUMP TEST

Water Level Elevation (feet)
Well No.

MW-1
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9

MW-10
MW-11
MW-12
MW-13
MW-14
MW-15
MW-16
MW-17
MW-18
MW-19

' MW-20
MW-21
MW-22
MW-23
MW-24
MW-25
MW-26
MW-27
MW-28
MW-29
MW-30

MW-32
MW-33
MW-34
MW-35

Test Veil

10/26/83

563.68
563.74
a

563.35
563.54
563.23
563.49
563.08a

563.23
562.74
563.07
563.37b

563.37
562.22
560.36a
a
a

562.31
561.07
563.38
563.15
563.25
562.75
563.00
563.08
563.43
561.79
562.93
a
a

562.96
562.97
563.06
563.12

10/28/83

563.70
563.76

a

563.31
a
a

563.30
563.06
a

563.49
563.26
562.47
563.31b

563.02
562.36
562.07a
a
a

560.94
560.67
563.45
563.25
563.23
562.81
562.59
563.11
562.89
561.58
562.84a

562.12
562.94
562.97
463.04
563.35

10/30/83

563.68
563.74
563.96
563.27
563.31
564.40
563.30
563.01
568.08
563.29
562.90
562.39
563.19

b

563.10
562.47
560.03
562.67
559.80
562.10
561.29
559.95
563.07
563.07
563.04
562.96
563.13
562.99
563.23
561.25
562.78
559.56
562.06
562.29
562.93
562.69
562.97

N'ot measured
Dry well, omitted from the monitoring system

GLT460/60
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table of
WATER LEVELS IN MONITORING WELLS (FINAL READINGS) ON

OCTOBER 31, 1983

Water Level time
Well No. Elevations (feet) (hours, minutes)

MW-8 562.97 14:43
MW-7 563.25 14:49
MW-4 563.27 14:53
MW-1 563.54 14:58
MW-2 563.80 15:01
MW-11 562.79 15:11
MW-12 562.64 15:17
MW-13 562.37 15:20
MW-14 563.49 15:30
MW-15 563.08 15:35
MW-31 562.65 15:40
MW-33 561.83 15:45
MW-30 561.27 15:49
MW-22 560.09 15:54
MW-21 561.25 15:58
MW-17 560.92 16:09
MW-16 562.32 16:18
MW-36 563.08 16:23
MW-35 562.71 16:26
MW-10 562.68 17:42

Test Well 562.95 17:45
MW-25 562.71 17:48
MW-26 563.04 17:51
MW-28 561.85 17:54
MW-27 562.63 17:56
MW-29 563.02 18:00
MW-32 563.11 18:03
MW-23 563.72 18:08
MW-6 563.13 18:11
MW-24 562.88 18:19

GLT460/57



DRAFT

Well No.

Table of
WATER LEVEL DAIA RECORDED ON STEVENS RECORDER CHARTS

Water Elev. (ft)
Before Pump Test
(Oct. 30, 1983)

Water Elev. (ft)'
After Pump Test
(Oct. 31. 1983)

Change in Water
Deoth (fc)

MW-3

MW-19

XW-20

MW-3 2

563.96

559.79

562.11

559.57

564.06

559.71

561.93

559.48

f 0.10

- 0.08

- 0.18

- 0.09

Recorders were removed from wells.

GLT460/53
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AQUIFER PUMP TEST
PHOTOGRAPHIC LOG
CHEM-DYNE SITE

(W65310.CO)

f
.1 T,

Photo 2: Same as
photo No. 1.

Photo 1: A view of the
interior of the site decon-
tamination and storage
trailer.

L. i- \

Photo 3: A view of the
apparatus or setup used to
hold breathing air bottled
for onsite work.

GLT461/1-1
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Photo 4: A view of the
northern portion of the
site and the structures
located there.

i

Photo 5: A view of the /I
guard shack and entrance ' /
gate at the south end of ./ /
the site. / /

I

Photo 6: A view of the
breathing air bottles and
container used for onsite
work involving air.

GLT461/1-2
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Photo 7; A view of the
decontamination pad at the
south end of the site.
Resting on the decontamina-
tion pad is the apparatus
used by O&H Materials for
drumming solidified waste.

f
f
f
i
I

Photo 8: A view of the
crawler equipped with a
drum grappling arm.

c:::

Photo 9: A view of the
central portion of the site
showing the erected 100,000-
gallon storage pool.

GLT461/1-3



Photo 10: Same as photo
No. 9 viewing north.

Photo 11:
No. 9.

Same as photo

Photo No. 12: A view of
the constuction or erection
of the storage pools used
during the aquifer pump
test.
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Photo 13: A view of
several already erected
storage pools onsite.
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i
Photo 14: Same as photo
No. 13.

Photo 15: A view of the
sidewalls and bracing used
on the 100,000-gallon rec-
tangular storage pool.

GLT461/1-5



Photo 16: A view of the
sidewalls used in the
smaller 50,000-gallon
storage pools.

Photo 17: A view of the
northern portion of the
site and the structures
located there.

Photo 18: A view of the
distribution piping leading
from the pump well showing
the discharge arrangement
allowing for a pipe to
pivot and discharge into
one of four different
storage pools.

GLT461/1-6
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Photo 19: A view of the
automatic recording devices
used. Reels of cable and
their associated pressure
transducers, which were
inserted into the wells are
shown.

Photo 20:
No. 19.

Same as photo

Photo 21: A closeup view
of the cables and pressure
transducers used in the
automatic recording of
water levels during pump
tests.
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Photo 22: Same as photo
No. 21.

Photo 23: A view of the
van used to house the
computer which received the
automatically recorded data
during the pump test. This
van was located along the
western boundary of the
site.

Photo 24: A view of the
command post van and cables
leading from it to onsite
recorders.
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Photo 25: A view of the
preparation for installment
of the automatic recorders
onsite.

Photo 26: Same as photo
No. 25.

Photo 27
No. 25.

Sames as photo

GLT461/1-9



Photo 28: A view of onsite
personnel during installa-
tion of the onsite re-
corders.

Photo 29: A view of the
Stevens Recorder used to
record groundwater levels
in monitoring well No. 3.

Photo 30: A view of
monitoring well No. 4
viewing northwest.
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Photo 31: A view of
monitoring well No. 8
viewing north.

Photo 32: A view of
monitoring well No. 12
viewing north.

Photo 33: A view of
monitoring wall No. 13
viewing north.

GLT461/1-11



Photo 34: A view of
monitoring well No. 15
viewing east towards the
site.

Photo 35: A view of
monitoring well No. 15
viewing northwest.

Photo 36: Same as photo
No. 35.

GLT461/1-12
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Photo 38: A view of
monitoring well No. 17.

Photo 37: A view of
monitoring well No. 16
viewing northwest.

Photo 39: A view of
monitoring well No. 22.

GLT461/1-13



Photo 40: A view to the
south of monitoring No. 22
in the foreground and
monitoring well No. 21 in
the background.

Photo 41:
No. 40.

Sames as photo I
I-

Photo 42: A view of the
installation of the
automatic recorder at
monitoring well No. 23.
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Photo 43: A view of
monitoring well No. 30
viewing southwest.

I

\

I

Photo 44: A view of
monitoring well No. 30
viewing east.

Photo 45: A view of
I monitoring well No. 31

looking north.

GLT461/1-15
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Photo 46: A view of the
installation or setup used
for the Stevens Recorder at
monitoring well No. 32.

Photo 47: A closeup of the
Stevens Recorder used at
monitoring well No. 32.

Photo 48: A view of the [v
Stevens Recorder setups on
monitoring well Nos. 32, 19 /
and 20. '|

GLT461/1-16
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Photo 49: A view of
monitoring well No. 34
toward the north.

Photo 50: A view of
monitoring well No. 34
toward the southwest.

Photo 51: A view of
monitoring well No. 34
toward the north.
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Photo 52: A view of
monitoring well No. 35
toward the north.

Photo 53: A view of
monitoring well No. 35 in
the foreground and a view
of monitoring well No. 36
in the background.

Photo 54: A view of the
onsite installation of the
automatic recorders at
MW-24.
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Photo 55:
No. 54.

Same as photo

Photo 56: Same as photo
No. 54.

Photo 57: Sane as photo
No. 54.

GLT461/1-19



Photo 58: Same as photo
No. 54.

Photo 59: Same as photo
No. 54.

Photo 60: Same as photo
No. 54.
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Photo 61: A view of the
decontamination of cables
and transducers, used in
the onsite wells, after the
pump test.

Photo 62: A view of the
flow meter section used for
measurement of the flow or
discharge from the pumping
well during the pump test.

Photo 63: A view of the
onsite pumping well and
equipment surrounding it.
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Photo 64: A view of the
onsite pumping well and
personnel.

Photo 65: A view of the
air monitoring during
pumping of the onsite well,

Photo 66: Same as photo
No. 65.
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Photo 67: A view of the
pumping well discharge line
arid personnel during
operation of the pump.

I

\

Photo 68: A view of the
onsite pumping well pump,
discharge line, and related
equipment.

Photo 69: A closeup of the
onsite pumping well and
discharge line viewing
toward the east.
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Photo 70: A view of the
onsite pumping well and
discharge line.

^fy^•-'"•'•/£.• •••*• ••-» i . . •'.«* j ::«f*:*x'--»i«','K
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Photo 72: Same as photo
No. 71.

Photo 71: Closeup view of [
the onsite pumping well and '
discharge line.

GLT461/1-24
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Photo 73:
No. 71.

Same as photo

Photo 74: A view of the
onsite pumping well, dis-
charge line and flow meter
located at the right-hand
portion of the photo.

Photo 75: A view of the
inline flow meter located
in the discharge line of
the pump test well.
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Photo 76: A view of the
discharge into the 100,000-
gallon storage pool onsite,

Photo 77;
No. 76.

Same as photo

Photo 73: A view of air
monitoring operations
during the discharge of
pumping water into the
100,000-gallon storge pond.
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Photo 79: A view of air
monitoring operations
during discharge of pumped
water into a 50,000-gallon
storage pool.

I
I
I
\

Photo 80: Same as photo
No. 79.

Photo 81: A view of the
onsite air monitoring
operations during the
discharge of pump water
into the 50,000-gallon
storage pools. Air moni-
toring was conducted with
an HNu photoionizing de-
tector.
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Photo 82: A view of the
night time operation of the
onsite pumping well during
the pump test.

Photo 83: A view of the
inline flow meter reading
during the pump test
operation.

Photo 84: A closeup view of
discharge readings"from the
inline flow meter during
the pump test.
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r Photo 85: The same as photo
84.

i

Photo 86: A view of the
valve controlling discharge
to the 100,000-gallon
storage pool.

Photo 87: A view of the
100,000-gallon storage pool
taken at night.
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Photo 88: A view of one of
four valves controlling
discharge to the 50,000-
gallon storage pools.

Photo 89: A view of the
discharge to one of the
50,000-gallon storage pools
taken at night.

Photo 90: A view of the
discharge to one of the
50,000-gallon storage pools
taken at night during the
pump test.
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Photo 91: Same as photo
No. 90.

[
i

Photo 92: Same as photo No,
90.

Photo 93: Same as photo No,
90.
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Photo 94: Same as photo No.
90.

Photo 95: A view of the
discharge contained in the
50,000-gallon storage pools
taken at night.

Photo 96: A view of the
interior of the decontami-
nation shed at the hot line
on the south end of the
site. Also shown is the
level of protection worn by
onsite personnel conducting
hand measurements of water
levels in onsite monitoring
wells during the pump test.
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Photo 97: A view of the
onsite generator used for
lighting during the pump
test.

GLT461/1
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J o Tentatively identified compounds detected in test
pit and grab samples are presented in Appendi:: C.
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T.I.I. I If.go 1 at 4)
S.IIHMAM Or INOHliAMIC AHA US IS Of TCJT I'lT b<)II.S »T IIILM ll»Nt

CASE MO. 1746 JUNE H8J

lunitlluinl TP-1-4 TP-J-S TP-1-3 TP-1-4 TP-l-S TP-4-1 TP-4-5

ChroBluji
Barlua
Bviylllua

Cailalua
Col.all
C<i|i|>et
Iron

U-aJ
Nickel
Haugdilt::*e
Zinc

bor tin
VaiiddliiB
Arsenic
AM iBony

Thilllua
Mercury
Tin

Silver
Cyanide

4.4JO
14.7

149
0.85

VS

94
14,700

150
14.1
110
117

<50
14.9
11.7

0.9
<0.5
6.6

34

<0.5

.L^-£~=

8,100
11. S

69
0.6S

1.6
7.4

55. 1
16,000

59.5
14.1
190

14.1
19.1

86

1.1
<O.S
1.9

14. S

<o.s

6,800
11.4

107
0.9S

1.8
8.6

73
18,000

230
11.5

5)5
110

7.6
18
11

1.7
<O.S
1.1

17. S

<O.S

11,000
13.1
10]

0.15

1.7
8.0

20.7
16,900

46
14

171
48.4

<5.0
11.7

16
<1

1.8
<O.S
1.4
9.8

<O.S

9,0
11

0.

1
a

18
IS, 7

11
14

3
31

7
IS
17

2
<0
0.
9

<0

50
.1
35
35

.6

.0

.9
00

.5

.7
58
.6

.1

.6

.8
«>

.1

.5
75
.1

.5

11,100
16.1

77
0.5

1.5
9.0
IOS

16,900

30
16.1

286
61

8.4
15.9
9.1
8.1

0.1
<O.S
0.75

22

<0.5
-- —— SPOT TE<

3,900
74. S
63.5
0.1

2.3
6.1
785

26,700

168
20.1

368
83.5

<5
31
11
<1

1.1
<0.5
1.5

43.5

<0.5
,T(SI NEHAT1V

11,300 7,600
15.7 11.]
Ill 86.9

0.65 1.1

2.1 1.1
9.9 8.C

25.4 6(
17,600 10.80C

31 18.!
19 13.

585 181
60.5 23.1

7.4 13.
21.1 21.
13.5 8.
8.5 2.

0.8 0.
<0.5 <0.
2.2 3.

22.5 52.

<0.5 3.
E .....................

6,8110
14.4
53.5

<0.15

2.0
8.5

) 309
) 49,500

11,900
21.1

1 366
146

<5.0
11.1
15.5
1.0

1.0
<O.S
3.0

15. S

1 <O.S

9.600
13

69.5
0.45

1.8
7.5

21.8
11,500

27.5
13.7

225
47.9

6.2
20.1

14
*'

1.5
<0.5
1.0
11

0.8

3,9-K)
6.7

37.6
<0.25

2.2
3.1
8.1

8,200

11
5.9
225

17.2

<5.0
10.2
16.5
"

2.0
<0.5
5.8

10

<O.S

*AI1 concentrations
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Table « (••«• 1 at 41
SUMUW OF INORGANIC ANALYSIS Of TEST PIT SOILS »T CHLM-DtNE

CASE NO. I7«i JUNE 191)

Constituent

AI ua I UUB

Barlua
Beryllium

CaiteluB
Cobalt
Copper
Iron

Lead
Nickel
Hangane&e
Zinc

Boron
VanadluB
Arsenic
Antl»ony

Sclenluai
Thallluai
Hcrcury
Tin

Silver
Cyanide

T P - 5 - 1 Tf-5-5 W-6-1 TP-7-1 TP-7-1 TP-7-S

1,»OO
4.4

17.)
<0.2S

<0.0i
<). 5
10.1
5,500

8.8
5.9
191

11.4

6.1
<IO
4.0

<0.l<o.s
0.15

<1

<0.5

1,840
4.7

10.1
<0.)5

0.08
<1.5
5.6

4,150

6.8
4!?
1)9

15.9

6.5
<IO

';'
0.1
<o.s
0.15
1.9

<0.5

4,100
7.6

16.6
0.50

1.7
1.8

15.5
8,000

41.1
1.6
128

19.4

8.1
10.1
4.1

0.1
<0.5
<0. 1l.i
<o.s

7,150
10.9
61
1.0

2.1§.»111
24,000

414
14.1
126
94

10.9
21.9
11.0

O.IS
<O.S
<0. 1
1.0

<0.5

10,700
11.9
78.5
0.90

1.5
5.7

19.2
19,800

88.5
14.1
510
69

5.8
11.7
6.7

<0.1<o!s
0.75
1.2

<0.5
SPOT TEST IS) NEGATIVE

1,6)0
4.5
85
1.6

1.1
1.7

21.5
4,150

15.1
7.2
51
19

1.2
10.4
1.5

0.5
<O.S
0.4

<0.5
irftKTfvr —

9,850
16.9
61
0.7

O.J5
4.1
181

10,100

131
11.7
111

1,140

<5
11.5
6.7

O.I
<0.5
0.15

<0.5

8,)00
10.4
51

0.60

0.07
4.6

28.1
11,400

18.5
11.7
418

41.4

<5
16.5
7.4

<0.l
<O.S

<0.15

<0.5

1,190
1.0

21.4
0.45

0.12
1.0

17.0
171

4.9
9.2
105

31.7

<5
<10

<0.5

<0.1
<0.5

'"it

<0.5

10,900
11.7
80.0
0.70

0.1
4.7

18.5
12,300

15.8
12.5
1)0

47.9

6.7
11. 1
7.4

O.I
<o.s
<0;1
<o.s

All concentrations reported ••

GLT<))/90-1



Constituent* TP-t) I

Barlui
Berylllun

Colialt
Copper
Iron

Nickel
Manganese
Zinc

Boron
Vanadlua
Arsenic
Ant laiony

Selenium
Thai 1 1.™
Mercury
Tin

Silver
Cf.nlde

'All concentrations reported M »g/kg.
GLT431/90-I

TP-8-J

TaMe 4 (Page ] ol II
OF INORGANIC AHAUSCS OF TEST PIT SOILS AT rilHTDlNE

CASE NO. 1746 JUNE 1981

TP-8-6 TP-B-7 Tf-9-J TP-9-3 TP-9-5 TP-10-1
2,920
4.4

39.J
0.65

0.11
<2.5
12.9

1,940

128
5.5
103

39.8

<S
<IO
5.1
<|

0.15
<o.s
0.6
<I

<0.5

4,110
5.1

41.1
<0.)5

0.13
<).S
13.9
6,050

41.7
5.6
195

32.2

5.9
<IO
2.9
<|

<0.l<o.s
<0. 1

<i
<0.5

IO, 700
11.9
74

0.55

0.14
5.1
20.5

10,600

11.2
13.4
312
51

9.0
20.5
6.1
<l

O.IS
<0.5
<0.l<l
<0.5

1,350
3.8
21.4
<O.J5

0.10
<2.5
5.3

3,940

3.1
4.5
1)9

13.4

5.6
<IO
1.0
<1

<0.1
<0.5
<0.1

<l

<0.5

4,310
6.5
81
0.8

3.3
4.1

21.400
17,100

3,310
(.7
211

1,370

11.7
13.8
8.5
<1

<0.1
<0.5

<O.IS
109

0.85

4,310
5.3
57

O.S

0.16
1.5

11.4
6,700

5.9
8,0
151

34.1

<S
<10
2.8
<1

<0.l
<0.5
<0. 1

<1

<0.5
-SPOT TESTISI

7,600
8.3
74
0.4

0.15
3.9
13.6

10,100

7.4
11.3
364
39.5

<5
15.0
3.7
<l

0.1
<O.S
0.15

<1

<0.5
NEGATIVE —— — —

5,100
7.9

61.5
0.6

1.95
3.6
48.7

14,000

105
9.2
156
197

8.1
11.1
9.0
<1

0.2
<O.S
1.15

<1

<0.5

4,700
7.8

40.1
0.7

0.65
O.S
10.2
5,900

13
6.0
675
18.2

8.4
11.1
2.8
<1

<0.1
<O.S
0.55
1.4

<0.5

ir-iu- J

5,9OO
12.2
174

0.85

0.40
4.9
230

16,300

83.5
39.1
375
125

14.5
16.5
8.3
<1

O.I
<o.s
0.55
2.4

<0.5

TP-IO-4

8,650
11.4
77

0.70

0.38
5.2
124

19, ion
RO

53.5
382
99

8.5
19.1
5.9
<l

0.2
<0.5
0.8
<l

<o.s

GO
-J



Tefcl* « (Peg* I ol «l
SUMMAUt Or INOHGAHIC ANALYSIS Of TEST PIT SOUS AT CHtM-OlNE

CASE NO. 1746 JUNE 198)

Constituent* TP-ll-1 TP-ll-4 TP-ll-1 TP-ll-J TP-11-1 TP-ll-4

Alimlniui
Chroalua
Bdllll*

Cedzlua
Cob* It
Cooper
Iron

Zinc

boron
Vinidliui
Arsenic
Ant leony

Selenlua
Thai 11 u.
Hercury
Tin

Silver
Cyan Id*

4,960
74

76. S
0.60

O.UO
4.8
61

20,600

96.5
14.6
159
69. S

10.9
16.4
7.8
<1

0.1
<O.S
• .IS
1.0

<O.S

4,510
8.7

BO.l
0.40

0.16
1.1
17.1

9,150

96. S
1.1
139

15.8

S.I
10.6
6.4
<1

0.1
<O.S
0.9
<1

<O.S

1,710
S.O
29.0
<0.2S

0.1S
<2.S
11.4

5,610

86
6.2
194
26.8

<S
<10
1.4
<l

0.1S<o.s
<0.1<l
<o.s

1,950
9.S
53.5
(J.6

0.10
1.4
10.8
8,400

Sl.S
9.S
381

55.5

9.1
II. C
7.1
<l

0.1S
<O.S
0.9S
<|

<o.s
SPOT TtST(St NEGATIVE

2,550
5.7
15.9
<0.2S

0.06
<2.S
11.0

4,610

7.1
S.8
21S
IS. 9

7.S
<IO
2.S
<1

<0.1
<o.s
0.25

<1

0.5
'IMP ——————————

5,500
8.S
14.1
<0.2S

0.11
2.9
19.4

11,400

20.4
9.8
114

44.1

<5
14.1
1.8
<l

0.1
<O.S
0.8S
294

<O.S

8,450
II. 1
90. S
0.60

0.34
1.9
16.6

14,400

12. S
10.1
411

17.4

6.1
18.1
l.S
<|

<0.1<o.s
<0.l
189

<O.S

1,400
a.s
436

0.40

l.S
3.6

50.5
8,150

4S1
10.9
228
118

9.9
9.1
4.4
<1

<0.1
<o.s
0.4
1.0

»o.s

"All concentration* reported

GIT411/90-4 OB
OB



Table 5
SUMMARY OF PRIORITY POLLUTANT ORGANIC ANALYSIS OF

GRAB SAMPLES AT CHEM-DYNE CASE NO. 1964 SEPTEMBER 1983

1,200
725

20,000

90,000
78,000

LT

50,000

7,200

LT
5,200
2,400
17,000

2,700

2,900

3,300
3,300
10,000

LT
7,100

LT

LT

32,000
LT

150,000
LT

27,000

Compound3 GS-1C GS-2C GS-21- GS-T GS-41-

Acid Compounds, ug/kg
2-Chlorophenol
2,4-Dimethylphenol LT
Phenol ' LT 6,500

Base/Neutral Compounds, ug/kg
1,2,4-Trichlorobenzene LT LT
Hexachlorobenzene LT 6,400 8,000 9,300
Hexachloroethane 3,400 8,500
1.2-Dichlorobenzene 5,600 5,700
1.3-Dlchlorobenzene 9,600 9,000
1.4-Dichlorobenzene 4,300 4,000
Fluoranthene
3,3'-Dichlorobenzldine
Naphthalene 890 LT
Bis(2-ethylhexyl)phthalate 2,700 5,200
Benzyl butyl phthalate LT LT
Di-n-butyl phthalace LT LT
Diethyl phthalace LT
N-nitrosodiphenylamine 33,000
Benzo(a)anthracene 6,400
3enzo(k)fluoranthene 15,000
Chrysene LT 13,000
Anthracene LT
Phenanthrene LT LT 600
Pyrene LT 32,000

Volatiles, ug/kg
Chlorobenzene 7,125 7
1,2-Dichloroethane LT 19
1,1,2-Trichloroethane 89 30 34
1,1,2,2-Tetrachloroethane 444 39 25
Chloroform 5
Trans-1,2-dichloroethene LT
Echylbenzene
Methylene chloride 40 44 1,700
Tetrachloroechene 218 24 33 60,000
Toluene 42 LT
Trichloroethene 5

Pesticides, ug/kg
D i e l d r i n 1 4 6 PC 7,500 PN 60
Endrin PC 40,000 PN 251
Heptachlor 2,240 PC 16,000 PN 22
PCB-1248 PN 90,000
Heptachlor epoxide 135

Nonpricritv Pollutants
Hazardous Substances, ug/kg
3enzoic a c i d L T
1-Methylphenol 97,000 3,300 :,600
0-xylene
2-Methylnaphthalene LT

Dioxins, ug/kg
2,3,7,8-Tetrachlorodibenzo
,-p-dioxin

310,000

430 62,000 ug/g 120 ug/g

29 ug/g

6 ug/g
11 ug/g

PN 18,000 j

140,000
37 ug/g

'.'A denotes that the compound was not analyzed for in this sample. Only compounds identified in samples
bare listed in this table. Compounds not identified in any sample are not listed.
c?C denotes pesticide or PCB confirmed by GC/MS (CLP abbreviation).
LT denotes compound identified at less than (LT) detection limit but greater than one-half of the

ddetection limit, i.e., present but BDL.
PN denotes pesticide or PCB cannot be confirmed bv GC/MS.

GLT432/102
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Table 6
SUMMARY OF INORGANIC ANALYSIS OF GRAB SAMPLES AT CHEM-DYNE

Constituent'

Aluminum
Chromium
Barium
Beryllium

Cadmium
Cobalt
Copper
Iron

Lead
Nickel
Manganese
Zinc

Boron
Vanadium
Arsenic
Antimony

Selenium
Thallium
Mercury
Tin

Silver
Cyanide

GS-1 GS-2 GS-3 GS-4 GS-5

<0.5 <0.5 0.5 <0.5 0.55
——————— SPOT TEST NEGATIVE——— —

GS-6

6,200
12

92.5
0.72

1.4
4.3
65

11,400

155
14.5
289
132

9.3
14.5
6.5
<1

0.2
<0.5
1.45
<1

4,200
8.9

46.7
1.1

1.4
24.3
76

19,600

52
1,020
291
131

23.8
14.9
8.2
1.9

0.35
<0.5
0.1
4.6

8,200
90
446

2.25

4.4
9.8
125

15,700

335
23.7
82.6
2,670

28.0
32.7
20
9.4

0.75
<0.5
6.3
9.3

3,870
135
158

0.85

4.5
15.5

13,500
20,200

610
33.7
109

5,650

17.2
14.3
14.6

<1

0.1
<0.5
6.9
6.4

3,020
16.6
207

0.45

20.5
3.0
119

10,300

477
16.8

3,110
160

8.0
21.3
5.0
1.4

<0.1
<0.5
0.5
4.4

3,800
22.4
745

0.75

38
3.8
261

19,600

202
14.0
385
424

7.7
17.5
9.2
<1

0.1
<0.5
2.15
17.3

0.9

aAll concentrations reported as mg/kg.
GLT432/90-5



Table 7
SUMMARY OF PBB, TRIS, CUPENE-442, AND DIOXIN ANALYSIS OF

SOIL AT CHEM-DYNE UNDER SAS 735E

Sample
Location

TP-1-1

TP-1-3

TP-3-1

TP-5-1

TP-10-1

TP-10-3

TP-11-2

TP-13-1

TP-13-3

GS-1

Depth
(Feet)

0-2

5-6

0-1

0.5 - 1.5

0.5 - 1.5

3.5 - 4.5

1.5 - 2.5

0-1

3 - 3.5

Surface

Compounds '
Detected

ND

ND

ND

ND

ND

ND

Tris

Tris

Tris

Tris
Curene-442

Concentration
(uq/ka)

--

—

--

—

--

—

360

200,000

2,000

2,000
260

GS-3 Surface ND

ND denotes PBB, tris, or Curene-442 'not detected at
reported detection limits of 100 ug/kg for PBB and

^Curene-442 and 200 ug/kg for tris.
2,3,7,8-TCDD (dioxin) was analyzed for but not detected at
reported detection limits of 0.1 to 1.0 ug/kg.

GLT461/52
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r MEMORANDUM

TO: File

FROM: Brad J. Berggren/GLO

DATE: November 10, 1983

RE: Chem-Dyne Site Remedial Investigation
Final Soil Investigation - Test Pits
Onsite/Offsite
Subtask 3-4

JOB NO: W65310.CO

i INTRODUCTION

A final soil investigation activity, involving test pit
sampling and near surface soil grab sampling, was performed
from August 23 through 29, 1983, at the Chem-Dyne site in
Hamilton, Ohio. Sampling was performed onsite and offsite
by personnel from CH2M HILL and Environment and Ecology,
Inc. (E&E) after consultation with U.S. and Ohio EPA
personnel. Excavation equipment and related decontamination
facilities were provided by O.K. Materials. This work was
performed in partial satisfaction of Contract
No. 68-01-6692, Work Assignment No. 21.5M10.0.

PURPOSE

The purpose of the final soil investigation was to
supplement the initial soil investigation with a program to
more completely define the nature and extent, both
vertically and horizontally, of the contamination of surface
and subsurface soil onsite and offsite. The general scope
of this investigation was determined by U.S. EPA personnel
with recommendations from the engineer. Specific sample
locations were reviewed with U.S. EPA and OEPA personnel
prior to initiating the field work. The scheduling of this
investigation was coordinated with completion of surface
waste removal fron the site by the Corps of Engineers and
initiation of the Phase III Hydrogeologic Investigation.

SCOPE

The scope of the final soil investigation at the Chem-Dyne
site included the following:

GLT432/81 -1-
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o Thirteen test pits, (11 onsite and 2 offsite). /
o Seven surface soil grab samples.
o Forty-seven soil samples for analysis. ,
o One duplicate soil sample. j
o Eleven special analytical services (SAS) samples.

Forty-seven samples, selected from the seventy-four samples ,
taken, were analyzed for the inorganic and organic (
constituents included in the routine analytical packages of
the U.S. EPA contract laboratories. >

As requested by U.S. EPA after the soil sampling effort was
complete, 11 (10 soils for analysis and 1 sample for matrix ,
spike) samples were analyzed for dioxin, PBB, tris, and j
Curene-442 under the SAS program of the U.S. EPA Contract '
Laboratories. This addition to the analytical work was
requested on September 7, 1983, and processed as SAS735E. j
The selection of the 10 soil samples for analysis was made (
by CH2M HILL with concurrence of Don Bruce/U.S. EPA OSC.

Samples collected during this investigation were analyzed by )
the following laboratories:

Routine Organic Analysis j

o Mead Compu/Chem in Research Triangle Park, North
Carolina 27709. j

o Versar Laboratories, Inc., in Springfield,
Virginia 22151.

Routine Inorganic Analysis

o Chemtech Consulting Group, Ltd., in New York, New
York 10014.

o U.S. Testing Comoanv, Inc., in Hobokin, New Jersey
07030.

SAS "?35E Dioxin

o Acurex in Mountain View, California 94042.

SAS 735E Tris, PBB, and Curene-442

o IT Analytical (formerly West Coast Technical
Service) in Cerritos, California 90701.

Original arrangements for laboratory space prior to
initiation of the sampling called for a 2- to 3-week period
during which all samples were to be shipped. The Sample
Management Office of the U.S. EPA Contract Laboratories
program modified the schedule for shipment of the soil

GLT432/81 -2-
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samples at the conclusion of the sampling effort.
Scheduling difficulties within the U.S. EPA CLP program
resulted in five soil sample shipments over the 5-week
period from August 31 through September 30, 1983.

PERSONNEL

The sampling team included personnel from CH2M HILL, E&E,
Inc., and O.K. Materials as follows:

CH2M HILL

Larry A. Holm, Project Manager/GLO (except
August 25).
John Fleissner, Project Engineer/GLO (August 24
through 26-only).
Brad Berggren, Project Engineer/GLO

E&E, Inc.

Glen Millner

O.K. Materials

Steve Brigner (Backhoe operator)

SAMPLING PROCEDURE

TEST PIT AND GRAB SAMPLE LOCATIONS

Test pit locations were positioned throughout the site, but
concentrated on examining areas where the potential for
contamination appeared greater. Aerial photographs of the
site, available file information regarding drum storage and
operations, and recommendations from U.S. and Ohio EPA
personnel were used in determining these areas of greater
potential contamination.

Soil and residue grab sample locations were determined by
U.S. and Ohio EPA personnel with recommendations by the
engineer. The grab samples were collected to obtain
information regarding contamination in areas unsuitable for
test pit sampling. These included confined onsite areas
prohibiting excavation or the use of the backhoe and offsite
areas where excavation permission could not be reasonably
obtained.

Test pit and grab sample locations are shown in Figure 1.

SOIL SAMPLING EQUIPMENT

Test pits were excavated and backfilled with a Case
Model 580C backhoe equipped with an 18-inch bucket. Soil

GLT432/81 -3-
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samples were collected from the face of the test pit wall
using a clean steel geologist pick. Soil grab samples were
collected using clean stainless steel spoons.

SOIL SAMPLING

Test pits were excavated to depths generally ranging from 8
to 10 feet. Prior to sampling, a wall of the test pit was
cleaned to expose the undisturbed material and allow
differentiation of soil horizons for logging. Following
horizon differentiation, four to six samples were collected
per test pit. The sample depths were selected to allow
determination of the nature and vertical extent of
contamination, and in addition allow for characterization of
as many soil horizons and materials as possible. Test pit
logs, indicating sample locations, are included in
Appendix A.

Backfilling of the test pits was accomplished by returning
soil, previously segregated during excavation, in reverse of
the excavation sequence. This procedure allowed for
materials to be returned approximately to their original
position and minimized vertical mixing.

Where possible, approximately 6 inches of overlying material
were removed- before collection of the surface grab" samples.
In three cases, grab samples were taken directly from the
surface of building floors. Grab samples GS-3 and GS-4 were
taken directly from the floor of the Chem-Dyne building and
sample GS-7 was taken from selected places on the floor of
the blue warehouse.

DECONTAMINATION

Decontamination procedures included steps to avoid
contamination of the sample and to minimize carryover of
contamination from one test pit to another. The primary
steps used to avoid or minimize contamination were as
follows:

o Test pits were excavated in a sequence which pro-
gressed from areas least to most contaminated based
on previous soil data and available information
concerning past material handling and storage opera-
tions at the site.

o Decontamination of the backhoe. The backhoe was
sandblasted prior to initiation of the sampling
program. O.K. Materials provided a high-pressure
water wash, which was used to decontaminate the
backhoe and excavation bucket between each test
pit.

GLT432/81 -4-



o Decontamination of the geologist pick between
collection of each soil sample.

o Decontamination of the stainless steel spoons
prior to collection of grab samples.

Two solutions were used in sequence to decontaminate the j
geologist's pick. These solutions were trisodium phosphate I
(TSP) dissolved in city tap water and distilled water rinse.
A solution of acetone and a distilled water (approximately /
20 percent acetone) was inserted into the sequence, prior to |
the distilled water rinse, for decontamination of the
stainless steel spoons.

The decontamination procedure for gloves used to handle '
equipment was washing in TSP solution followed by distilled
water rinse. The spent decontamination solutions were |
disposed of by O.K. Materials at the Chem-Dyne site. I

SAMPLE SELECTION ,

ROUTINE ANALYSIS STRATEGY

The requirements of the work plan necessitated selection of i
approximately three samples from each test pit for analysis '
of the inorganic and organic constituents included in the
routine analytical packages by the U.S. EPA CLP. Sample /
selections were based on observations noted in the test pit |
logs and results of a rough headspace analysis of the
samples in the field. The headspace analysis involved
opening the sample container designated for inorganic I
analysis and obtaining an organic vapor measurement in the
air space above the soil sample. The measurement was made
using a HNU model 101 portable analyzer equipped with a
10.2 eV probe. i

Samples selected for routine inorganic and organic analysis ,-•
are shown in Table 1.

SAS STRATEGY

Due to a limitation on the number of samples to be analyzed !

using the SAS program of the U.S. EPA CLP, samples with a
higher potential for yielding positive results were /
selected. The selection was based on available file }
information concerning materials handling and storage
practices at the site and the U.S and Ohio EPA pprsonnel
recommendations. \

Samples selected for SAS are summarized in Table 2.

GLT432/81 -5-
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Table 1
SAMPIZS -acs rniAL son, rrvtsr:GAr::.f SZLIC=D -CR

Ljcaciin

f L
{ 3-4-

3-4-

F
I

I rV.r?.t

3-1-1
3-1-3
3-2-2
3-2-4
3-2-5
3-3-3
3-3-4
3-3-5
3-4-2
3-4-3
3-^»-5
3-4-4
3-5-1
3-5-3
3-5-5
3-4-1
3-4-3
3-4-4
3-7-1
3-7-2
3-7-3
3-7-5
3-3-2
3-3-3
3-3-4
3-3-7
3-9-2
3-9-3
P-9-5
3-10-1
3-10-2
3-10-3
3-10-4
3-U-l
3-U-2
3-!l->»
Z?-I_2"!
3-L2-3
3-U-2
3-13-3
3-L2-*
CS-1
53-2 (* iftralicace)
33-3
GS-"
3-5
C3-4

0-2
5-4
1-2
4-4.5
7-3
1.3-2.3
4-5
6-7
2-2.3
3.5-4.3
6-7
7-3 ,
0.5-1.3
4.5-5
0-0.5
0.5-1
2-3
5-4
0.5-1
1.5-2
3-3.5
6-7
0.5-1.5
1.5-2.5
3-5.5
8-3.3
1-1.5
3-3.3
7-3.3
0.5-1.3
2-3
3.5-4.5
5-4
0-1.5 •
1.3-2.3
5-4
0.5-1
4-5
1.5-2.5
3-3.5
J-5.3
Surface
Surface
Surface
Surface
Surface
Surface

W65310.CO

traffic Resort .'frsaber
*soT*anic "̂ar.i;

MS03J9
.MS0140
MS0141
MS0142
MS01A3
.1S014*
MS0143
.1S014*
MS0147
MS0143
MS0149
MS0130
ME0449
ME0450
ME0763
ME0766
ME0767
SE07M
ME0201
ME0202
ME0203
520204
MS020S
MS0206
MS0207
MS0208
SS0209
SS0210
HS02U
ME0439
ME0440
ME0441
ME0442
ME0443
ME0444
ME044S
MS0212
MS023J
JiE044o
ME0447
&0444
MS0214
MS0213
.MS0217
MS0213
MS0219
v<50220

32330
32331
32257
32263
32259
32271
32272
32273
32274
32275
32270
32397
32236
32237
S2238
32239
32290
32291
32292
S2293
32294
32295
32230
32231
32232
32233
32234
32233
32236
32276
32277
32278
32279
32230
32231
32232
32237
32233
S22S3
32234
S2235
32239
S2324 (2325)
S2S26
32327
S2323
32329

i;ger.s Uacs

9/20/83 9/30/83
9/20/33 9/30/83
9/20/83 9/27/33
9/20/33 9/27/83
9/20/83 9/27/33
9/20/33 9/27/83
9/20/33 9/27/83
9/20/33 9/27/33
9/20/83 9/27/33
9/20/83 9/27/83
9/20/83 9/27/83
9/20/33 9/27/33
9/6/33 9/6/83
9/6/83 9/6/83
9/6/83 9/6/83
9/6/83 9/6/83
9/6/83 9/6/83
9/6/83 ' 9/6/83
9/6/83 9/6/83
9/6/83 9/6/83
9/6/83 9/6/83
9/6/83 9/6/33
9/6/83 9/20/83
9/6/33 9/20/83
9/6/83 9/20/83
9/6/83 9/20/83
9/6/83 9/20/83
9/6/83 9/20/83
9/6/83 9/20/83
3/31/83 8/31/83
3/31/83 3/31/83
8/31/83 3/31/83
3/31/83 8/31/83
8/31/83 3/31/83
3/31/33 3/31/83
8/21/33 3/31/83
9/6/83 9/20/83
9/6/83 9/20/83
3/31/33 3/21/33
3/31/33 3/31/33
3/31/33 3/31/83
9/6/83 9/20/83
9/6/33 9/30/83 (9/20/33)
9/6/33 9/20/83
9/6/83 9/20/83
9/6/83 9/20/83
9/6/33 9/30/33

isn exzaple, 3-3-1: refers to test Pit 3, saopie 1

GLI432/87-1
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SAMPLING CHRONOLOGY

The following chronology summarizes the major activities and
events of each day of final soil investigation work at
Chem-Dyne from August 22 through August 29.

AUGUST 22, 1983, MONDAY

Team: Larry A. Holm, CH2M HILL
Brad J. Berggren, CH2M HILL
Glen Millner, E&E, Inc.

Sampling: None. Day used for site set up activities.

Comments: Meeting with Don Bruce (U.S. EPA) and Dave Stayer
(Ohio EPA) to discuss sampling plan.

AUGUST 23, 1983, TUESDAY

Team: Same as Monday, August 22.

Sampling: Test pits 1 and 2 completed (offsite).

Comments: None.

AUGUST 24, 1983, WEDNESDAY

Team: Larry A. Holm, CH2M HILL
John T. Fleissner, CH2M HILL
Brad J. Berggren, CH2M HILL
Glen Millner, E&E, Inc.

Sampling: Test pits 3,4,5 and 6 completed (onsite).

Comments: Test pit work halted in afternoon to avoid
conflicts with O.H. Material activities onsite.

AUGUST 25, 1983, THURSDAY

Team: John T. Fleissner, CH2M HILL
Brad J. Berggren, CH2M HILL
Glen Millner, E&E, Inc.

Sampling: Test pits 7,9, and 10 completed (onsite).

Comments: Test pit work halted in afternoon to avoid
conflicts with O.H. Material activities onsite.

AUGUST 26, 1983, FRIDAY

Team: Larry A. Holm, CH2M HILL
John T. Fleissner, CH2M HILL
Brad J. Berggren, CH2M HILL
Glen Millner, E&E, Inc.

GLT432/81 -6-
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Sampling: Test pits 8,11, and 12 completed (onsite).

Comments: Test pit 13 postponed until Saturday to avoid
conflicts with O.K. Material activities.

AUGUST 27, 1983, SATURDAY

Team: Larry A. Holm, CH2M HILL
Brad J. Berggren, CH2M HILL
Glen Millner, E&E, Inc.

Sampling: Test pit 13 completed (onsite). Grab samples (GS)
I, 2, 3, 4, 5 and 6 collected.

Comments: None.

AUGUST 30, 1983, TUESDAY

Team: Brad J. Berggren, CH2M HILL

Sampling: GS-7 collected.

Comments: This sample was requested by Don Bruce (U.S. EPA).
It was a composite grab sample collected from
three separate locations within the blue
warehouse. However, due to an oversite this blue
sample was not sent for analysis.

FIELD DATA SUMMARIES

The field data are presented on several tables which follow.
These data are included without observations or evaluation.
Data evaluation will be performed after all data are
available under Task 5, Site Investigation Analysis in the
final work plan.

The field data summaries include the following tables:

o Table 3 - Summary of Organic Analysis of T^st Pit
Soil

o Table 4 - Summary of Inorganic Analysis of Test
Pit Soil

o Table 5 - Summary of Organic Analysis of Grab
Samples

o Table 6 - Summary of Inorganic Analysis of Grab
Samples

o Table 7 - Summary of SAS Analysis of Soil and Grab
Samples

GLT432/81 -7-
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TEST PIT WALL LOGS



PROJECT NO TEST PIT NO. ,

W65310.CO 1 SHEET 1 OF 1

TEST PIT WALL LOG

0
H

_J
in

5
j
LU UI
<n o -
I <
I- "• H

1 -

2

4-

6-

6-

7-

8.

9-

10

11-

SAMPLE

<

cc.
Ill1-
z

\/
A\ /
^K

s ^

X
X

•

Q
z rr
rf til

ui £
Q. J*

H Z

TP-l-1

TP1 2

TP-1-3

TP1-4

PROJECT CHEM DYNE i nrAT.oM -200' S. OF BLUE W.H. & 200' E. OF "J"UAPnF W WA, t OP P,T

EIFX/ATION 689 3 FT CONTRACTOR O.H. MATERIALS OATF FxrAv/ATPn 82383
WATER • FUFI AfvmnATF NO WATER ExCAVATiow MFTHon CASE 580 C BACKHOLE mr.r.ER BERGGREN

APpf,r>v|f«ATF (t|Mf MCIDMS LFNGTH ^P ̂  T yxinrti 3 FT nFPTH 8 FT pPMAnKS

"HEADSPACE" Ippml \
\ 1 Sill (filll

0 V— ̂ — ̂ ^^

0 \ "̂̂ ""̂
*v

>. 2. Silly SMMly Grevrf (fiM|

COMMENTS

- SOIL DESCRIPTIONS

1. Sill Hill), nonplastic. some gravel;
dark brown to black, triable, seams
ol gray ash.

2. Silly Sandy Grav.l (fill). Well graded.
\^_ \ subrounded gravel, some cobbles.

\ /I Light brown, moist, firm. Occassional

\ 1

r 0 \ 3a.v.yQ,..- /

(V RAILROAD TIE HALTS PROGRESS
.

•

NOTES
1 . No water observed in lest pit
2. Depth and sample intervals are approximate

d u e t o irreyular (jrounil surljce. • • • • • • -
3 No readirujs ahove background with MNu.
4. Excavation hailed liy railroad lie in bottom

ol pit.
5. 1030am.

12 || 10 9 8 7 6 6 4 3 2 1
i i ' i i i i I 1 i 1 1 1 1 I 1 1 1 1

LENGTH! FT)
1 ————————————————————————————————————— - ————————————————————————————— _______ - ____ -

!

brick and wood fragments.

3. Clayty Gravel (fill), same as 2. except

:

_____ ———————————
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O

UJ UJ

I <
£ "" "~

1 -

2-

3-

4-

5-

6-

7-

8 .

9-

10-

S AMPLE

rr
UJ
r-z

X
X
X><

X

T
Y

P
E

 A
N

D
N

U
M

B
E

R

TP-2-1

TP 22

TP-2-3

TP-2-4

TP-2-5

PROJECT CHEM DYNE

EIEVATION 5903 FT CONTRACTOR

WATER LEVEL AND DATE .NQLiNGQUNIERED. EXCAVATION ME

APPROXIMATE DIMENSIONS: LENGTH 9 FT WIDTH 2 Fl

"HEADSPACE"(ppml ,
O

O

0

0 Fl

0

\

•
LL

•

PROJECT NO

WG5310CO

TEST PIT NO.

2 SHEET j OF j

TEST PIT WALL LOG

inr.ATinN 18' NORTH OF'

O.H.MATERIAIS

'£" MAP OF W UUAI 1 OF P|T

DATF EXCAVATFD 8 23 83

Bf-Ci»8fef ASE 58° C W/ , nnnFR BERGGREN/IIOI M

DFPTH 8 FT RfMARKS

1. Sandy Gravel

Z Clayey Gravel

1
3. Clay w /Gravel

• • •

^ ————————— -\ 4. Clay
* \ * *

NOTES

• 1 Depth and SJiiiplu inii;rvjl& die jppruxiuiitte
due to irrecjuljr yiuund suiljue

2 2 0 0 - 3 0 0 p m 1 2 1 ( 1 0 9 8 7 6 6 4 3
——— l ——— 1 ——— i ——— l ——— l ——— | ——— i ——— i ——— | ——— i ——— i —————————————————————————

LENGTH FT

1 l i i i i

• A

2 1
—— l ——— i ———

COMMENTS

SOIL DESCRIPTIONS

1. Sandy Gravel, ark gray, loose, top
soil.

- 2. Clayey Gravel, dark brown-gray, hard

3- Clay, with gravel, dark brown, hard
Solter between 4 and 7 feel,
"pockets" ol gray clay with sand.

- Blocky structure.

_ 4. Clay, gray, massive with channels
of less dense material which is
reddish-brown. Channelmaterial has
blocky structure. A



D
E

P
TH

 B
E

LO
W

S
U

R
FA

C
E

( 
FT

 
)

1 -

2-

3-

4-

6-

6-

7-

8-

9-

10-

SAMPLE

N
T

E
R

V
A

L

:xc><
X

X
X

TY
P

E
 A

N
D

N
U

M
B

E
R

TP3-1

TP-3-2

TP-33

TP-3-4

TP-3-6

PROJECT NO. TEST PIT NO.

W65310.CO 3 SHEET 1 OF 1

TEST PIT WALL LOG

PROJECT CHEM DYNE i nrATinw "D" & "2" MAP r>F W WA. i np PIT

ELEVATION 590.2 FT CONTRACTOR ' O.H. MATERIALS HATE Exr.AVATFn 82483
WATER IEVFI Awn iiATF NONE ENCOUNTERED EXCAVATION METHOD ftT BUCKET LOGGER BERGGREN

APPROXIMATE niMFNSIDN<; 1 FNP.TH 12 FT WIDTH 2 1/2 FT DFPTH 8 FT RFMARKS

"MPAHSPArE" ^ppml ' ^l ——— ~^ ——— -J ————— ! ————— '. ——— ' Y QrtVfll I*"!' ' '
0 4-^~~^ \ 2. Gravel Hill)
O 9 '-" \ _ 3. Gravel (fill)

/ I * • • * \ * • • • •
\ 4. Gravel (fill)

0 \ B. Fill

• • • • • ^ —— " ———— "•-——- -̂ ~~~~ —— -7 '

^ \̂. *• Silty Q«y /

• • • • • • • — ~ — «^^_ _^^tr^

• • • • • • • • • -

• • • • • • • • • -

' NOTES: « • • • • • • • • -
1. Depth and tampl* intervall are approximate

due to irregular ground turlace.
2. 0 lo 42" • abundant wood, brick, and concrete

concrete fragments. 1 2 1 1 10 9 8 7 6 6 4 3 2 1
iii i i i i i i i i —— r —— r —— i "• T T ——— r" T —— i ——

' ' LENGTH ( FT)

COMMENTS

SOIL DESCRIPTIONS ,

. 1- Gravel (fill), with lines, brown (GM).

2. Gravel (fill), same as above except,
dark brown, firm

- 3- Gravel (fill), same as 1 .

4. Gravel (fill), with lines, dark brown.
triable (GM).

6. Fill, rubble, wood, brick, gravel, dark
brown, loose.

B. Silty Clay, some gravel, dark brown to
gray, moist. (CD.

rO
o
"1



E
L

E
V

A
T

IO
N

D
E

P
T

H
 B

E
LO

W
S

U
R

F
A

C
E

' 
F

T
 

)

1 -

2 -

4 -

5-

7 -

SAMPLE

IN
T

E
R

V
A

L

X
X
^
X

xX

T
Y

P
E

 A
N

D
N

U
M

B
E

R

TP-4-1

TP-42

TP-4-3

TP-4-4

TP-4-5

TP-4«

PROJECT NO TEST PIT NO.

W65310CO 4 SIIEET 1 OF 1

TEST PIT WALL LOG

Pnn.iFr.T CHEM-DYNE i nr ATION APPROXIMATELY 80' EAST OF "D" MAP OF N ^A. i OF PIT

FIXATION 590 6 FT CONTRACTOR O.H. MATERIALS DATE EXCAVATFO 824 83

W / A T F R I F V / F I ANMMATF^QNE ^COUNTERED FxrAVATinwMFTHnn BACKHOE. CASE 580 C LOGGFR BERGGREN

AppunviMATF niMi wsinNS: i t^ir.Tn 10 FT WIDTH 3 FT DFPTH 9 FT HFMAHKS

••HEAOSPACE" (pprnt ' ' ' ' ' \ ' ' ' ' " ' ' , '
0 \ 1. Sandy Silly Gravel (fill)

\ 2. Sandy Silly Gravel (fill)

\^_____i^^'»' ^^gyTh

4. Gravel (fill) ^^X. Rubble • biick. wood. etc.
i- n • • • • • • • ^ ——— • — — ~_^_^ •

° y 6. Sandy Gravel (fill) ___ ]

. V . 6. Qayev Gravellfill^

° \ 7. Silly a»y I

0 ^N. a Sand I

• • • • • • • • • • •

• • • • • • • • • -

- • • • • • • • • • - •

NOTES:
\ Depths and sjinplu micivalt

due to irregular ground surf „
1 2 1 1 1 0 9 8 7 6 5 4 3 2 1

i • • i • I i —i ——— r ——— r r j— " i i i • i • i
'- LENGTH! FT)

COMMENTS

SOIL DESCRIPTIONS

1. Sandy Silty Gravel (fill), light brown.
(GM).

brown.

" 3. Silty Sand (fill), black.

' 4. Gravel (fill), with fines and rubble,
dark brown.

6. Sandy Gravel (fill), light brown to
gray

8. Clayey Gravel (fill), dark brown.

7. Silty Clay, dark gray to black,

8. Sand, fine to medium, light brown,
(SP-SW).



PROJECT NO. TEST PIT NO.

W65310.CO 5 SHEET 1 OF 1

TEST PIT WALL LOG

o

UJ

UJ

5o
UJ UJ
00 (j -
I <
tr £*~5- DC l̂

D 3 _

1 -

2 -

3 -

4 -

5 -

6 -

7 -

8 -

9 .

10 -

-

—

SAMPLE

-i

DC
UJ

Z

X
X
X

X

Q
z oc
4 uj
Uj|

1- Z

TP66

TP-6-1

TP62

TPB3

TP-6-4

PHmtr.T CHPM-PYNE mrATinw 40' EAST & 15* NORTH QF "H" MAPOF W WAI i np PIT

FIFV/ATION 589 OFT CONTRACTOR O.H. MATERIALS DATF ExrAVATpn 82483
IA/ATPP, , PX/PL ANp PATF NQN.E ENCOUNTERED FyrAVATinixi MFTHnn BACKHOE. CASE 580 C i ofifiFR BERGGREN

APPROXIMATE DIMENSIONS LENGTH 10 FT WIDTH. 4 FT , DFPTH . 8'/J ft REMARKS

"HEAOSPA'CE"(DPrnl ' ' ' ' ' ' 1 ' ' ' ' ' t orivi, i'ti|,i '
O.B V ——— _ ——— --— - —— ————— — 1— - — —————

)6 ^____^__ — - —— *\ Z Sandy Gravel (fill)

-^ \ • • • •

, 0 1 REDDISH STAINED ZONE 2" - 3" THICK \
BE LOW BLACK SURFACE HORIZON \ _ _ . „ . ... .\ 3. Sandy Gravel (fill)

• • * • « \ « • • • - ,
\ I

14 1 /

\ c^*"̂  — ̂^ )̂ /

2.0 \ /

. . . . . . . \^__^_^/ '
-

• • • • • • • . • •

NOTES: • * • • • • • • • "
1. Depths and sample intervals are approximate

due to irregular ground surface.
2. TP-S-S sample collected from red-stained zone

at approximately 7" 12 11 10 9 8 7 6 S 4 3 2 1
——— i — •— i ——— r" —— i ——— i ——— ) ——— i ——— i ——— i ——— r ——— l ——— i ——— i ——— i ——— i ——— i ——— l ——— l ——— l ———

LENGTH ( FT)

COMMENTS

SOIL DESCRIPTIONS

_ 1. Gravel (fill), dark gray to black, friable.

2. Sandy Gravel (fill), medium brown,
firm, greater gravel content than
malarial above and below

3. Sandy Gravel (fill), light brown.
friable, less than 5% cobbles, some
small patches of brown clay.



I'HOJECT NO

W65310CO

TEST PIT NO

6 SHEET OF

TEST PIT WALL LOG

o
-I
'" UJ

I <
h- U- Ia a i
UJ 3)
Q t/)

SAMPLE

O
Z CL
< UJ
"•i
?:§i- z

LOCATION HO1 EAST OF "H"PHOJtCT ] - _

fc l .bVATICJN __.._589.7 FT

WATtH LtVLL AND DA ft NONE ENCOUNTERED EXCAVATION METHOD BACKHOE. CASE 580 C

MAP OrJ¥-WALL OF PIT

CONTRACTOR P.M. MATERIALS DATE EXCAVATED JL24JLL

LOGGEH __BERGGREN_

AI'I'HOXIMATL DIMENSIONS: I L N G T I I 11 ft WIDTH. DEPTH HEMAHKS
———I————I————I
"HEADSPACE" (ppm)

04

2.2

-r-

1

2

3

4

5

6

7

8

9

10

T P 6 3

X
T P 6 b

14

10

12 11

Light gray material with
abundant bricks

10 9 8

LENGTH!FT)

COMMENTS

SOIL DESCRIPTIONS

- - 1. Graval (fill), dark gray to black, loose.

2. Graval (fill), with tines, reddiih-bromn.
firm.

3. Clayay Graval (fill), top 6" very dark
appears like tar or oil stained,
remainder is dark brown.

4. Gravelly Sand (fill), sandy fill with
gravel, some brick fragments, light
brown to medium gray.

6. Sandy Graval (fill), dark brown to
black.

6. Silty Clay, nonplastic, light brown
to gray.



PROJECT NO.

W65310.CO

TEST PIT NO.
SHEET 1 OF

TEST PIT WALL LOG

o
no Jj —
I <
„ £•-3- f£ li
01 3 "••
Q w —

SAMPLE

tc.
UJ

Q
Z X
< UJ

\- 2

PROJECT CHEM DYNE

ELEVATION _§89^7 FJ__

________ LOCATION APPROX 60'WEST OF'T

CONTRACTOR O.H. MATERIALS_______

MAP Or_W_WALL OF PIT

WATER LEVEL ANO OATE NONE ENCOUNTERED EXCAVATION METHOD BACKHOE, CASE 680 C

APPROXIMATE DIMENSIONS: LENGTH ——M ft—— WIDTH——3 ft DEPTH 8 ft , _ REMARKS

DATE EXCAVATED B-25 83

LOGGER BERGGREN

1

2

3-

4-

5-

6-

7-

8-

9

10

TP7 1

TP-7-2

"HEADSPACE" (ppm)
148

90

TP7-3

TP7-4

TP-7-5

Abtupl boundary

128

54

8.0

NOTES

1. Depthi and umpU inUrvali arc approximat*
due to irregular ground iurl̂ ci 12 11 10 9

LENGTHI FT I

COMMENTS

SOIL DESCRIPTIONS

Gravel (fill), with fine*, cohetivt
matrix, black stained.

Gravel (fill), tame •< above, except
medium to dark brown.

Gravel (fill), with (inei, medium
brown, loot*, more tand than overlying
material.

Silty day. nonplaitk. dark brown,
lubangular blocky itructure, abundant
black ttringer> which appear to be
charcoal or organic matter.
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So_l
'U u,

D
E

P
T

H
 E

S
U

R
F

A
C

' 
FT

1 -

2 -

3 -

4 -

5 -

6 -

7 -

8 -

9 -

10 -

SAMPLE

N
T

E
R

V
A

L

;x;
>^
X
X
xX
x

T
Y

P
E

 A
N

D
N

U
M

B
E

R

TP8 1

T P 8 2

TP83

T P 8 4

TP85

TP86

TP87

pHOJtcT curim-DYNE
tLEVATION 50'J 5 FT

WATtH LtVtt. ANIJ DA 1 1 NM

AHPHOXIMATt UIMLNSIONS:

^04

~ 08

- 28 . .
Fill will* bolllt'i diid

- 1.4

" 1.4 ' ' J

h 06

* *

2 4

• •

• •

• •

• •

——— I ——— I ——— i ——— I ——— I —

CONTRACTOR

1LINCQUNTERED EXCAVATION M£

LtNGTH 9 ll WIDTH 3ft

' tf^'

2" Asphalt concfele cover „/ \

* * * 1niisculljnuoiii trash 1

* * * 1

* * * \

• • •

I'HOJECTNO HSTHITNO

W65310.CO 8 SHEET 1 OF !

TEST PIT WALL LOG

mcATinw "L"-"M" & "3"-"4" MAP OF W WA| | OF PIT

O.H. MATERIALS DATE EXCAVATFH 82683

Tnon BACKHOE. CASE 580C LOGGER L. HOLM

OFPTH 8'/J ft REMARKS

1. Sandy Gravel

2. Sandy Gravel

• • • •
3. Silty Sand

— _ ^- —— —— -" —— ~- ——— -;

4. Sand
• • • •

6. Clay -̂̂

• • • •

i 6. Silly Sand

N ĴIL__!"̂ ^ ĵiif̂ ^ j

• • • • • • • •

• • • • • • • i

• • • • • • • •

12 11 10 9 8 7 6 5 4 3 2 1
l i ——— i ——— i ——— i ——— i ———

LENGTH ( FT)

COMMENTS

SOIL DESCRIPTIONS

1. Sandy Gravel (fill), brown

- 2. Sandy Gravel (fill), black

_ 3. Silty Sandy (fill), medium und,

4. Sand (fill), medium to coarse sand,
some silt, dark brown to black.

- 5. Clay, gray with dark gray mottles.
Discontinuous through pit.

6. Silty Sandy, fine sand, very silly,
brown.

7. Sand, medium to line sand, very few
fines, brown.



PROJECT NO

W65310.CO

TEST PIT NO.
SHEET OF

TEST PIT WALL LOG

u
J —

I -

SAMPLE

rr
LU

Q2 <r
< uj
UJ™

5:1
(- 2

TP-g-i
TP92

TP-9-3

TP-9-4

TP-9-5

PROJECT CHEM DYNE

ELEVATION __5B9.9 FT

LOCATION 200' EAST OF "K"

CONTRACTOR O.H. MATERIALS
WATER LEVEL AND DATE NONE ENCOUNTERED EXCAVATION METHOD BACKHOE. CASE 580C

APPROXIMATE DIMENSIONS: LENGTH 10 ft— uuinTH 3ft DEPTH __9Jl__ REMARKS

"HEAOSPACE" (p'ptn)

04
64

28

1.2

1.2

2" Asphalt concreu

Red stained zone .
TP 9 2 collected
from this material

__________ MAPOF-W-WALL OF PIT

DATE EXCAVATED __8-25-83_____

LOGGER BERGGREN

12 11
T————I—————I—

9 8 7 6 5 4 3 2 1

LENGTH( FT)

COMMENTS

SOIL DESCRIPTIONS

1. Gravel (fill), dark brown, loos*.

2. Sand Hill), medium gray, ashy
appearance,

3. Gravel (fill), with lines, cohesive,
medium brown.

4. Gravel Hill), dark brown to black
stained.

6. Gravel (fill), medium brown.

8. Sandy Clay, nonplastic. brown.

7. Clayey Silty Sand, light brown.



PROJECT NO

W65310.CO

TEST PIT NO.

10 SHEET OF

TEST PIT WALL LOG
5
O
UJ Ul
CD O

II <
I- "- IQ- a. i
"J DO tn

SAMPLE

l-
Z

Q
Z DC
< ui
ui£°a. 5
>- D
I- Z

PROJECT CHEM DYNE

ELEVATION J>8i:Q FJ_____

LOCATION 100' EAST OF "L" MAP OF-VS/-WALL OF PIT

CONTRACTOR O.H. MATERIALS
WATER LEVEL AND OATt NONE ENCOUNTERED EXCAVATION METHOD BACKHOE. CASE 580C

DATE EXCAVATED 8-25-83

LOGGER BERGGREN___

APPROXIMATE DIMENSIONS: LENGTH 11 ft WIDTH. 3ft DEPTH 8% ft REMARKS

1

2

3

4

5

6

7

8

9

10

X TP-10 1

P 102

X TP-10 3

X TP 104

X TP 105

•HEADSPACE" (ppm)

174

88

200

122

42

1. Gr*vd (fill)
————————"
2. Gr«v«l (fill)

Reddish slain (a 2" thick)
at top of this horizon at
south end of pit.

Top of Ihis horizon is frac-
tured like coal fragments.

NOTES

1. Depths and sample Intervals are approximate
due to irregular ground surface

2. HNu readings up to 60 ppm for Horizon 1.
in the pit

3. HNu readings of air quality in pit are
between 10 and 20 ppm 12 It 10

: LENGTH I FT I

COMMENTS

SOIL DESCRIPTIONS

1. Gravel (fill), some finei. black stained

2. Gravel (fill), with finei cohesive, dark
brown to black.

-- 3- Sendy Gravel (fill), brown, loose.

4. Sandy Gravel (fill), dark brown.



0
>U uj

I <
H "- 1-£5"-

i -

2 -

3 -

4 -

5 .

7 -

8 -

9 -

10-

SAMPLE

N
T

E
R

V
A

L

X
X
X
X

TY
P

E
 A

N
D

N
U

M
BE

R

rp 11-1

TP 11-2

TP-11-3

TP-11-4

PROJECT NO TEST PIT NO.

W65310CO 11 SHEET 1 OF 1

TEST PIT WALL LOG
* '

PROJECT CHEMDYNE • ORATION "N"-"0" 30' EAST OF FENCE MAP nF W UUA, , nr: PIT

FIFVATION 588 OFT CONTRACTOR O.H. MATERIALS DATE ExrAv/ATFn 82683
WATFHIPVFI AMnnATF NONE ENCOUNTE flEDExcAX/ATiON METHOD BACKHOE. CASE 580C LOGGER L. HOLM

APPiinviuATP iiiM^w«;inw<; ^ FN^-TM 9 'l uuinTH 4ft nFPTH 6ft RFMAHKS

'•HEADSPACE-Wm/ . . . . . . 1 • , , , , . , ,
92 \ 1. Sandy Gnv.l (fill!

142 1' • • • • •!• • • •

\ 2. Sandy Gravel Kill)

8 \

66 Xv^^ /

- • • • • • • • • • •

• • • • • • • • • -

• • • • • • • • • •

NOTES

'1. Depths and sample intervals are approximate
due to irregular ground surface

• • • • • •

Z Test pit walls required bracing and shoring

3. Bottom of pit is light brown Sandy Gravel
12 11 10 9 8 7 6 6 4 3 2 1

LENGTH ( FTI

COMMENTS

SOIL DESCRIPTIONS

• 1. Sandy Gravel (fillr.dark brown to
black, loose.

- 2. Sandy Gravel (fill), coarse gravel with
coarse land, dark brown.

VM



PROJECT NO.

______W65310.CO

TEST PIT NO.

12 SHEET OF

TEST PIT WALL LOG

SAMPLE

t-
Z

Qz a.
< 1U

»- Z

.__________________ i NATION "Q"-"P" 25' WEST OF FENCE_______ MAP opJ/L. WALL OF PIT

...._._....___ _______ CONTRACTOR O-H. MATERIALS__________________ DATE EXCAVATED ____82683

WATFRiFv /F! AMHHATF NONE ENCQUNTEREDf xrAVATIOIM MFTHOD BACKHOE. CASE 580C______ LOGGER L. HOLM_________
ELEVATION 5888 FT

APPROXIMATE DIMENSIONS: LtNGTM JJLLl WIDTH 3 U DEPTH REMARKS

TP-12-1

fP 12 2

•HEADSPACE" (ppm)
2.2

2.2

X TP-12-3 08

xBottom of test pit in boulders
and large cobbles

12 11 10 9 8 7 6 S 4 3 2 1

LENGTH) FT»

COMMENTS

SOIL DESCRIPTIONS

- ~ 1. Sandy Gr«v«l (fill), cobbles to 9"
in diameter



PROJECT NO.

W65310.CO

TEST PIT NO.

13 SHEET 1 OF

TEST PIT WALL LOG

m u ~~
I <
£ rru.
"J DQ to _

S AMPLE

1C
UJ
H
Z

Q
Z QC
< UJ
... <n

H Z

PROJECT CHEMOYNE i nr.ATinN 25' EAST OF "U" MAP nF W WAI i r»F PIT

ELEVATION 588 8 FT CONTRACTOR O.H. MATERIALS DATE EXCAVATED 8-27-83

WATER LEVEL AND DATE NONE ENCOUNTEREPEXCAVATIQN METHOD BACKHOE, CASE 580C

254 ft HFPTU 7 ft

LORRFR B. BERGGREN

LENGTH WIDTH. DEPTH REMARKS

>< rp-13-1
1

2

3

4

5

6

7

8

9

10

X TP-13-2

P-13-3

T P 1 3 4

34

22

NOTES

1. Depths and sample intervals are approximate
due to irregular ground surface

2. Stability problems in (and at bottom of pit.
walls cave in easily

3. HNu readings in pit - a) top 6" at IS ppm.
b) ambient aier in pit at S ppm 12

-l———I———I———I———I———I———i———r—
11 10

——I———i———r~
LENGTHI FT)

COMMENTS

SOIL DESCRIPTIONS

1. Gravel (fill), dark brown to black,
loose.

2. Gravel (fill), dark brown to black,
loose, highly variable in texture,
pockets of cinder material.

3. Silly Clay, medium brown, moist,
nonplastic

4. Sand, medium grained, medium brown,
some silt and clay.
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APPENDIX B

FINAL SOIL INVESTIGATION

PHOTOGRAPHIC LOG
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FINAL SOIL INVESTIGATION
Photographic Log
Chem-Dyne Site

V765310.CO
PHOTO 1: View of western
wall of Test Pit No. 1
[8-23-83].

• »initisrv1—~v*v:3^*w*=i

I
PHOTO 2: Same as Photo 1
[8-23-83].

..̂ £$338•*£.: *U-r*ir-^^-«

PHOTO 3: View of western
wall of Test Pit No. 2
[8-24-83].
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PHOTO 4: Same as Photo 3
[8-23-83].

PHOTO 5: View of backhoe
operation at Test Pit No. 3
[8-24-83].

PHOTO 6: View of western
wall of Test Pit No. 3
[8-24-83].
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PHOTO 7: Same as Photo 6
[8-24-83].

t

PHOTO 8: View of western
wall of Test Pit No. 4
[8-24-83].

PHOTO 9: Same as Photo 8
[8-24-83].
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PHOTO 10: View of western
wall of Test Pit No. 5
[8-24-83].

PHOTO 11:
[8-24-83].

Same as Photo 10

PHOTO 12: View of western
wall of Test Pit No. 6
[8-24-83].
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PHOTO 13: Same as Photo 12
[8-24-83].

\
I PHOTO 14: View of western

wall of Test Pit No. 9
[8-25-83] .

PHOTO 15: Same as Photo 14
[8-25-83].
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PHOTO 16: Same as Photo 14
[8-25-83].

PHOTO 17: View of western
wall of Test Pit No. 10
[8-25-83].

PHOTO 18:
[8-25-83].

Same as Photo 17 !



PHOTO 19: View of western
wall of Test Pit No. 7
[8-25-Q3].

PHOTO 20: Same as Photo 19
[8-25-83].

PHOTO 21: View of western
wall of Test Pit No. 8
[8-26-83].



v-.*««•- T
PHOTO 22: Same as Photo 21
[8-26-83].

* . •/I

PHOTO 23: View of Test Pit
No. 3 setting [8-26-83].

PHOTO 24: View of
southwestern wall of Test
Pit No. 11 [8-26-83].



2.2S"

PHOTO 25:
[8-26-83]

Same as Photo 24

PHOTO 26: Same as Photo 24
[8-26-83].

PHOTO 27: View of western
wall of Test Pit No. 12
[8-26-83].



Ĉ̂ .-v
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PHOTO 28: Same as Photo 27
[8-26-83].

~ '•• •« v "%*?2S..-v . v c -V Tt*' -'! PHOTO 29: View of western
wall of Test Pit No. 13
[8-27-83].

PHOTO 30: Same as Photo 29
[8-27-83].
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PHOTO 31: View of Test Pit
No. 13 setting [8-27-83].

PHOTO 32: Same as Photo 31
[8-27-83].

PHOTO 33: Collection of
grab sample GS-1 west of
Chem-dyne Building
[8-27-83].
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PHOTO 34: Collecton of
grab sample GS-2 west of
Chem-Dyne Building
[8-27-83].

PHOTO 35: Location of grab
sample GS-3 inside
Chem-Dyne Building
[8-27-83] .

PHOTO 36: Same as Photo 35 ''
[8-27-83].



PHOTO 37: Location of grab
sample GS-4 inside
Chem-Dyne Building
[8-27-83].

PHOTO 38: View to the west
across the Bavlor parking
lot [8-27-83]".

PHOTO 39: Measurement of
volatile organics from "pot
hole" in Baylor parking lot
(also location of GS-5).
HNu reading up to 50 ppm in
the hole [8-27-83].



PHOTO 40: View of v/estern
wall of Test Pit No. 13
[8-27-83].

GLT461 /9
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APPENDIX C

TENTATIVELY IDENTIFIED COMPOUNDS



Sample
Number

TP-01-01

TP-01-03

TP-02-02

TP-02-04

TP-02-05

TP-03-03

TP-03-03

TP-03-04

TP-03-05

TP-04-02

TP-04-02

TP-04-02

TP-04-02

TI--04-02

TP-04-02

CAS
Number

501-52-0

108-88-3

108-88-3

108-88-3

719-22-2

149-73-5

85-44-9

3073-66-3

111-76-2

629-50-5

91-57-6

629-59-4

569-41-5

benzenepropanoic acli

none found

benzene, methyl -

none found

benzene, methyl-

benzene, methyl-

2,5-cyclohexadiene-l

methane, trimethoxy-

1 ,3-isoben/ofurandioi

cyclohexane.1,1, 3-tr

ethanol , 2-butoxy-

trldecane

naphthalene ,2-methyl

tctradet-.uic

njphl h.-ilene, 1 ,8- dime

•IP-Od-02 18344-37-1

TP-04-02 629-62-9

TP-04-02 544-76-3

SHKL1./CLT461/47

Table 7
TENTATIVELY IDENTIFIED COMPOUNDS IN TEST PIT

SOIL SAMPLES FROM CULM-DYNE

Compound Name

tieptadecane,2,6,10,14-tetramethyl-

pentadecane

liexadecanc

Estimated
Percent Percent Concentration
Purity Fit (ug/kg)

87.7

96.7

700

320

97.2

97.0

84.1

89.8

97.1

91.9

89.0

89.9

84.5

87.2

87.3

87.0

86.8

84.5

640

660

470

4.4

1,000

2,300

2,000

470

950

870

1,500

830

7?0

1,300

U4



S .imp If CAS
Number Number Compound Name

Estimated
Percent Percent Concentrat ion
Purity Fit (ug/kg)

TP-04-02 1921-70-6

TP-04-02 593-45-3

TP-04-02 620-99-2

TP-04-02 112-95-8

TP-04-02 629-94-7

TP-04-02 638-67-5

TP-04-0? 629-99-2

TP-04-02 629-99-2

TP-04-03 149-73-5

TP-04-05 367-12-4

TP-04-05 88-99-3

TP-04-06 149-73-5

TP-04-06 542-18-7

TP-04-06 822-87-7

TP-05-01

TP-05-01

TP-05-03

TP-05-05

TP-05-05

TP-05-05

|u-ulailecnne,2,6,10,14-letramethyl-

oct.idi-c.iiif.

punl acoidne

e 1 cosatie

In n<: 1 cosane

t r Icobjut*

pentacosane

pentacosane

melliane, trimethoxy-

phenol , 2- I luoro-

1 , 2-benzenedlcarboxyllc acid

niethane.Lrimethoxy-

cyclohexane.cliloro-

cyclohexanone, 2-chloro-

2, 6-bis( 1,1 -dimethyl ethyl)-! ,4-dione-2,5-cyclohex;idiene

llexane

2,6 - t i i sC l ,1 -dimethyl ethyl ) 1 ,4-dione-2,5-cyclcJu-x;idiene

2,6-Lis( 1 ,1-dimel hyl elliyhl )1 ,4-dlone-2,5-cyclotifXadleue

tripheiiyl phosphene oxide

2-|iropen-l-ol

81.5

85.7

85.5

86.6

86.1

86.1

80.2

81.0

88.2

87.8

96.0

89.5

92.7

92.3

67.9 94.8

886 94.3

68.0 92.9

66.7 94.7

81.6 87.0

36.6 84.2

4,700

3,500

3,300

2,200

3,200

2,800

2,200

1,600

1.9

600

770

7.4

170

170

2.6

5.4

1.0

4.5

1.0

2.0

SIIKI.I. /CI.T461/47
/ ( IT '" r(l



Sample CAS
Number Number

TP-05-05

TP-05-05

TP-05-05

TP-06-01

TP-06-01

TP-06-01

TP-06-01

TP-06-01

TP-06-03

TP-06-03

TP-06-04

TP-06-04

TP-06-04

TP-06-04

TP-06-04

TP-06-04

TP-06-04

TP-06-04

TP-06-04

TP-06-04

Compound Name

bis(2-ethylhexyl)ester deconolc acid

1,4-dioxane

1-butene

l-ihethyl-4-(l-methyl ethenyOcyclohexane

heptamethyl novane

methyl cycloheptane

hexadecanolc acid

tetracontane, trimethyl

1-f luoro-4-methoxy benzene

2,6-nonadienal

ClO-alkane

Cll-alkane

C13-alkaue

CH-alkane

dimethyl naphthalene

C21-alkane

C'18-alkiine

C16-alkane

C13-alkane

C16-alkane

Percent
Purity

61.8

98.1

44.9

80.3

70.0

49.5

65.2

65.1

88.5

85.1

78.8

77.7

83.9

85.1

85.9

85.6

86.8

89.4

Percent
Fit

78.1

98.3

89.2

91.4

75.0

83.1

80.8

77.2

95.0

93.4

92.4

92.6

99.4

93.8

93.3

93.8

95.4

98.0

Estimated
Concentration

(ug/kg)

1.0

10

15

1.0

1.0

1.0

1.0

2.0

1.0

1.0

3,400

2,000

3,200

2,000

1,900

3,600

3,200

1,800

2,000

7,200

hi

Slli:i.I./CI.T46]/47
K1LE/CLT461/350



Sample CAS
Number Number

TP-06-04

TP-06-04

TP-06-04

TP-06-04

TP-06-04

TP-06-04

TP-06-04

TP-06-04

TP-06-04

TP-06-04

TP-07-01

TP-07-01

TP-07-01

TP-07-01

TP-07-01

IP-07-01

TP-07-01

•JP-07-01

TP-07-01

IP-07-01

Compound Name

CI8 -a lkane

C l U - a l k a n e

C36-alkane

C36-alkane

(.'36-alkane

C36-alkiine

C36-alkane

C36-alkane

C36-a lkane

C36-alkane

1-nio thy 1-4- (1-me thy lethenyOcyclohexene

1 ,a4-tr!methyl-3 cyclohexene-1-methanol

2-methy]-5O-niettiylethnyl)2-cyclohexen-l-one

l , l ' -oxybis benzene

2, 5-di |>l i r i iy l Curan

cUnlucanolc acid

2 - p l i e n u x y - l , 1 ' b lpbeny 1

4-phenoxy- l ,1 ' -b ipbenyl

l . terpl ieny l-2'-ol

lii:xjmi:tliyl tetracosa hexene

Percent
Puri ty

86.9

84.8

88.3

83.1

86.6

84.3

79.1

84.5

75.9

77.9

79.7

74.2

70.8

82.6

64.7

42.1

74.3

80.5

81.1

66.0

Percent
Fit

95.6

95.6

97.1

95.5

96.8

95.2

91.2

95.0

89.3

95.2

90.6

93.2

96.3

93.9

91.0

76.4

87. J

89.6

95.8

80.2

Estimated
Concent ra t ion

dig/kg)

3,000

3,200

3,100

2,800

2,800

3,000

2,900

2,800

2,700

2,500

920,000

180,000

630,000

900,000

49,000

140,000

830,000

760,000

200,000

840,000

SIIELL/G1.1461/47
FJ ~ ' LT46 " I
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Sample
Number

TP-07-02

TP-07-02

TP-07-02

TP-07-02

TP-07-0?

TP-07-02

TP-07-03

TP-07-05

CAS
Number Compound Name

1-niL'thyl-5-(l-Diethyl ethenyl)-(R)-cyclohexene

2-(l-raethylpropyl)-cyclopentanone

2-raethyl-5-(l-methyl ethenyl)2-cyclohexene-ione

2,6-nonadlenal

huxadecanolc acid

t r imethylmethylestor dodecattienoic acid

none found

none found

Estimated
Percent Percent Concentration
Purity Fit (ug/kg)

79.A

46.5

70.1

60.6

65.6

64.6

92.1 2,300,000

79.5 120,000

660,000

97,000

220,000

96.2

83.3

79.1

80.1

M
IN

SIIELL/CLT461/47
RI.tYa.n61/350



Table 5
TINTATIVEI .Y IDENTIFIED COMPOUNDS IN TEST PIT SOU. SAHI'LES

COLLECTED FROM CIIEM-UYNE (ANALYZED BY MKAD)

Sample
Nuiilier

TP-08-02

TP-08-02

TP-08-02

TP-08-02

TP-08-02

TP-08-02

TP-08-02

TP-08-02

TP-08-02

TP-08-02

TP-08-02

TP-OB-02

TP-08-02

TP-08-02

•IP-08-02

TP-OB-02

TP-08-02

CAS
Number

127 18-4

3073-66-3

95-63-6

5989-27-5

13475-78-0

91-57-6

629-59-4

569-41-5

18344-37-1

18344-37-1

593-45-3

2245-38-7

1921-70-6

593-45-3

112-'J5-H

1K-95-B

629-99-2

Compound Name*

El l iene , tetrachloro-

Cyclo l i fxaue

Benzene, 1 ,

Cyclohexcm'

, 1,1 ,3- t r tmethyl -

2,4- t r lmethyl-

, 1 -methyl -4- (1-methyletheny 1)-,(R) -

lU 'p tane , 5 -e thy l -2-methyl -

Naphtha lene

Tetradecane

Naphthalene

lleptadecarie

lleptadecanc-

Oc tadecane

Naphthalene

Pentadecane

Oc tailecane

El cosmic

Eicosane

Prntacosane

, 2-methyl-

, 1,8-dimethyl-

, 2,6,10,14-tetramethyl-

, 2,6,10,14-tetramethyl-

, 1 ,6 ,7 - t r Jme l l i y l -

, 2,6,10,14-tetramethyl-

Percent
Purity

93.3

88.6

61.6

78.9

85.3

89.0

80.1

91.0

82.1

80.2

70.3

84.6

77.4

78.0

81.8

79.5

65.0

Estimated
Concentrat ion

(ug/ex t rac t )

210

27

28

48

18

26

40

84

45

35

76

48

150

51

65

44

63

*Tetiiic hloroc'tln;no tent .it i vr ly Iclunt I f Jed In i-ai h <if three reagent blank saniples.

.SIIKII . /CI .T442/13



Sample
Number

TP-08-02

TP-08-02

TP-08-02

TP-08-03

TP-08-06

TP-08-07

IP-08-07

TP-08-07

TP-09-02

TP-09-02

TP-09-02

TP-09-02

TP-09-02

TP-09-02

TP-09-02

TP-09-02

TP-09-02

CAS
Number

629-99-2

630-06-8

630-06-8

127-18-4

127-18-4

127-18-4

286-20-4

823-69-8

110-83-8

79-01-6

127-18-4

91-57-6

55045-13-1

573-98-8

18344-37-1

7045-71-8

6332-28-1

Pentacosane

Hexatriacontane

Hc-xflf rlacontane

Ethene, tetraclil

Ethene, tctrachl

Ethene, tetrachl

7-oxablcyclo/4.1

Blcyclo/4.1.0/he

Cyclohexene

Ethene, trlchlot

Ethene, tetrachl

Naphthalene, 2-n

Tetradecane, 6,9

Naphthalene, 1,2

Ileptadecane, 2,1

Unclecane, 2-meth

Olphenethylamine

Compound Name*

TP-09-02 593-45-3 Octadecnnc-

TP-09-02 1921-70-6 Pent«ilecane, 2,6,10,14-letiain«thyl-

-Tetrachloroelhc-ne tentat ively I d e n t i f i e d In each of three reagent blank samples

SIIELL/CLT442/13
FTT p /n TI 1.1 /irui

Percent
e* Purity

79.6

78.1

76.0

92.6

94.5

93.4

80.8

77.0

95.3

92.2

91.7

92.4

71.9

92.5

85.6

63.6

45.8

83.9

79.6

Estimated
Concentration
(ug/extract)

52

54

55

320

300

450

11

95

480 J
CO

38

330

31

37

63

37

68

170

33

64



Number
CAS

Number Compound Name*

TP-09-02 593-45-3

TP-09-02 593-45-3

TP-09-02 593-45-3

TP-09-02 112-95-8

TP-09-02 112-95-8

TP-09-02 629-99-2

TP-09-02 629-99-2

TP-09-02 629-99-2

TP-09-02 630-06-0

TP-09-03 127-18-4

TP-09-03 938-85-2

TP-09-05 127-18-4

TP-09-05 30.0

TP-10-01

TP-10-02 127-18-4

' I P - 1 0 - 0 2 108-90-7

• I P - 1 0 - 0 2 '23Bl-:'1-7

T P - K l - O ? 2 3 U I - 2 1 - 7

I P - 1 0 - 0 2 2 J K 1 - 2 1 - 7

Octiidt 'canu

Octudccanr

Oc t.idccanc

Elcosune

Elcosanc

I'ei i lacosiiMi-

Pent iitosane

Penlucosane

l lexat r lacontane

Etl iene, tetrachl'oro

(Compound name unreadable on lab report copy)

Etliene, tetrachloro-

2-liutanol

none found

K l l i f i i e , l e t rachloro-

Uei i^ene , i-li loro-

Pyrene, 1 -me thy l -

Pyrcne , 1 - m e l l i y l -

1'yreim, 1-methyl-

Percent
Purity

83.1

86.1

82.2

82.2

81.2

81.5

80.5

78.0

78.0

94.1

87.6

93.8

93.6

88.5

86.4

79.7

52.9

Estimated
Concent rat Ion
(ug/extract)

41

41

33

47

70

54

55

56

43

480

16

230

19

130

55

17

10

13

A Tel i .u l i lorue l l iene tent . i t i v t - l y j t l e n l i f ii.-d In each of l l i r t _ t reagent blank sample:

SIIEI . I . /CI .T442/13 ___
H . . .I.T4. . . 0 " ——— ———



Sample
Number

TP-10-02

TP-10-03

TP-10-03

TP-10-04

TP-10-04

TP-10-04

TP-10-04

TP-10-04

TP-10-04

TP-10-04

TP-10-04

TP-10-04

TP-10-04

TP-10-04

TP-10-04

TP-10-04

TP-10-04

TP-11-01

TP-11-01

GAS
Number

205-82-3

127-18-4

108-90-7

79-01-6

624-92-0

544-25-2

127-18.-4

127-18-4

67-68-5

108-90-7

67-71-0

3658-80-8

719-22-2

4130-42-1

33649-17-1

5535-51-3

791-78-6

127-18-4

91-57-6

*Tetrachloroi-lliene tentatively

Compound Name4

Benzo/J/Fluonmthene

Etliene, tetrachloro-

Bcnzene, cliloro-

Ethene, trlchloro-

Dlsulfide, dimethyl

1,3,5-cycloheptotrlene

Ethene, tetrachloro-

Ethene, tetrachloro-

Me thane, sulfonylbls-

Benzene, chloro-

Ho thane, sulfonylbls-

Trisulfide, dimethyl

2,5-cyclohexadlene-l,4-dtone, 2,6-bis(l,l-dimethylethyl)

Phenol, 2,6-bis(l,l-dlmethylethyl)-4-ethyl-

Propanolcacid , 2-methyl - , (decahydro-6A-hydroxy-9A-methyl )

Benzene, l-chloro-4-(ethenylsulfonyl)-

Phosphlneoxide, trlphenyl-

Ethene, tetrachloro-

Naphthalene, 2-methyl-

ideniitied in each of three reagent blank samples.

Percent
Purity

93.2

94.1

90.5

92.8

95.1

94.6

95.4

92.9

97.3

83.9

94.3

95.7

73.5

63.3

38.3

49.2

79.8

93.4

90.5

Estimated
Concentration
(ug/extract)

29

26

21

41

31

27

24

300

140
K)
-A

690 o

28

16

48

23

33

31

94

20

46

SHEI.L/O.T442/13
KTI.K/r;i.T442/100



Sample
Niuiihi-r

CAS
Number Compound Name*

•IT-11-01 575-37-1

TI'-ll-Ol 573-90-8

Tl'-ll-01 112-31-2

TP-11-01 17851-53-5

TP-11-02 127-18-4

TP-11-02 91-57-6

TP-11-02 575-37-1

TP-11-02 573-98-8

TP-11-04 79-01-6

TP-11-04 544-25-2

TP-11-04 108-88-3

TP-11-04 127-18-4

TP-11-04 108-90-7

TP-11-04 100-41-4

TP-11-04 108-38-3

•IP-11-04 108-38-3

•IP-11-04 104-76-7

TP-11-04 103-24-2

TP-11-04 791-28-6

• ' J r l r ach lo ioe t l i e iH! t e n t

N a p h t h a l e n e , 1 ,7 -d lmethy l -

N a p h t h a l e i u - , 1 , : ' -d lmethy l -

Dfcana l

1 ,2-LL•n^ene^ i ica r l .oxy l icac id , butyl 2-methylpropylester

b i lhu i i e , I i-l rachloro-

Naph l l i a l ene , 2 -me thy l -

N. i |> t i t t i a l ene , 1 ,7 -d ime thy 1-

Naplitl ialciu' , 1,2-dlmethyl-

t t l i c -ne , t r ichloro-

1, 3,5-cyclolieptatriene or toluene

Bc-nzune, m e t l i y l -

E thune , te t rachloro-

, chloro-

, e t l i y l -

Bcnzone, 1, 3-i l l in« ' t l iy 1-

benzene, 1, 3-d lnu ' thy 1 -

1 - l i exanol , 2-ell iy 1-

Nonaned lo i rac Id , bls(2-ethylhexyl)ester

I ' l i i i N p h i n e u x i d e , t r i pheny l -

. l i v e l y idei i t 1 f i i ' i l in each of threi: reagent b lank samples.

Percent
Purity

94.5

91.6

62.0

propylester 56.1

94.4

91.7

95.7

92.3

93.1

95.7

95.1

93.2

90.7

94.1

92.6

91.2

89.3

63.4

83.5

Estimated
Concentration
(ug/extract)

36

74

39

35

36

32

19

35

27

39

390

360

19

140

100

34

65

69

37



Sample
Number

TP-ll-OA

TP-ll-OA

TP-ll-OA

TP-ll-OA

TP-ll-OA

TP-ll-OA

TP-ll-OA

TP-ll-OA

TP-ll-OA

TP-12-01

TP-12-01

TP-12-01

TP-12-OJ

TP-12-01

TP-12-03

TP-12-03

TP-12-03

TP-13-02

TP-13-02

*Tetrach

CAS
Number

29961-5A-5

629-82-3

629;92-3

765-27-5

103-20-8

765-27-5

21061-10-9

55976-09-5

56259-16-6

127-18-A

108-90-7

823-69-8

1120-25-8

791-28-6

108-88-3

127-18-A

29538-77-0

127-18-A

5363-63-3

loroethene tentatively

Compound Name*

llexadecadlenofcacld, methylester

Octane, l.l'-oxybls-

Octane, l,l'-oxybls-

1-elcosyne

A-undecanol, 7-ethyl-2-methyl-

1-elcosyne

a.ll.lA-elcosatrlenoicacld, methylester, (Z,Z,Z)-

Naphthalene, l,2,3,A,AA,5,6,8A-Octahydro-4A,8-din>ethy

Cyclopropanemethanol, alpha, 2-bis(l-methylethyl )-

Ethene, tetrachloro-

Benzene, chloro-

Bicyclo/A.l.O/Ileptane, 7,7-dichloro-

9-hexadecenolcacld, methylester, (Z)-

Phosphlneoxlde, trjphenyl-

Benzene, methyl-

Ethene, tetr«cl>loro-

Cyclohexanol, A-chloro-, trans-

Ethene, tetrachloro-

Pentane, l-(ethenyloxy)-

Identitied in each of three reagent blank samples.

Percent
Purity

A8.9

56.8

59.0

52.7

A2.5

52.6

45. 1

A0.9

50.7

97.6

95.7

80.3

71.0

87.8

98.8

93.0

71.2

93.9

AO.A

Estimated
Concentration
(ug/extract)

130

A900

100

110

35

1AO

65

27

18

200

20

16

21

16

17

210

31

2A

13

SIIKI.L/CLTAA2/13
K1I.E/CLTAA2/100



Sample
Number

TP-13-02

TP-13-03

TP-13-03

TP-13-03

TP-13-03

TP-13-03

TP-13-03

TP-13-03

TP-13-03

TP-13-03

TP-13-03

TP-13-03

TP-13-03

TP-13-04

TP-13-04

TP-13-04

TP-13-04

TP-13-04

TP-13-04

CAS
Number

791-28-6

79-01-6

462-«-3

79-00-5

127-18-4

76-13-1

108-90-7

13676-58-9

76-06-2

96-18-4

7342-38-3

19549-83-8

791-28-6

108-88-3

76-13-1

127-18-4

76-13-1

108-90-7

76-06-2

*Tetrachli>rocthene tentatively

Compound Name*

Phosphlneoxlde, trlphenyl-

Ethene, trichloro-

Ethane, l,l'-/methylebis(oxy)/bls-

Elhanc, 1 ,1,2-trlchloro-

Eihene, tetrachloro-

Ethane, 1 ,1 ,2-trichloro-l,2,2,-trlfluoro-

Bcnzene, chloro-

1-butene, 1,4-dlchloro-

Mc thane, trlchloronitro-

Propane, 1,2,3-trlchloro-

Stannane, chlorotris(2-methylpropyl)-

3-hcptanone, 2-6-dlmethyl-

Phosphineoxide, triphenyl-

Benzene, methyl-

Ethane, l,l,2-trichloro-l,2,2-trlfluoro-

Ethene, tetrachloro-

Ethane, 1,1,2-trichloro-l ,2,2-trlfluoro-

Ben/enc, chloro-

Mcthane, trichloronitro-

Identified in each of three reagent blank samples.

Percent
Purity

89.0

82.2

41.8

93.0

92.9

56.7

92.7

75.3

62.8

81.3

70.7

45.5

72.8

95.5

47.3

95.7

67.3

95.9

59.8

Estimated
Concentration
(ug/extract)

35

48

28

100

560

55

32

51

300

42

60

750

3100

13

80

540

13

14

340

SIIELI./GI.1442/.13



Sample
Number

CAS
Number Compound Naae*

TP-13-04 354-58-5

TP-13-04 2233-00-3

TP-13-04 6064-90-0

TP-13-04 870-85-9

Ethane, l,l,l-trlchloro-2,2,2-trifluoro-

1-Propcne, 3,3,3-trlchloro-

Henelcosanoicacid, methylester

2-Butenolcacld, 3-(methylaailno)-,ethylester

Percent
Purity

64.3

81.6

77.4

44.9

Estimated
Concentration
(ug/extract)

20

12

1.5

28

-Telrachloroethene ten ta t ive ly iden t i f i ed In each of three reagent blank samples.

SIIELL/CI.T442/13
FILE/GLT442/100



Table 6
TENTATIVELY IDENTIFIED COMPOUNDS IN TEST FIT SOU. SAMPLES

COLLECTED FROM CIIEM-DYNE (VERSAK INC. ANALYSIS)

Sample
Number

GS-01-01

CS-01-01

TP-08-02

TP-08-03

TP-08-06

TP-08-07

TP-08-07

TP-09-02

TP-09-02

TP-09-03

TP-09-03

TP-09-05

TP-09-05

TP-10-01

TP-10-01

Tl'- 10-01

IP-10-01

CAS
Number

96-18-4

13676-58-9

109-99-9

109-99-9

109-99-9

109-99-9

108-94-1

109-99-9

112-072-5

109-99-9

108941

109-99-9

2233-00-3

109-9'j-9

75-65-0

lOH-%-1

13676-58-9

*Tetr,iliyilrdfuran tentatively

Compound Name*

propane, 1 , 2,3-trlchloro-

1-butene, 1 ,4-dlchloro-

furan, tutraliydro-

furan, tetrabydro-

furan, tetraliydro-

furan, tetrahydro-

cyclolicxanone

iuran, tetrahydro-

cyclopenianono, 2-methyl-

furan, tetrahydro-

cycloliexanune

furon, tetrahydro-

1-propane, 3,3,3-trlchloro-

furan, tetrahydro-

2-propanol, 2-metliyl

cyclohexanone

1-butcne, 1,4-dlchloro-

jdcntiried in field blank sample.

Percent
Fit

96.6

90.1

75

94

94.7

95.4

91.0

96.7

73

96.2

91.4

96.2

93.5

96

98

97.1

96.6

Estimated
Concentration

(tig/kg)

300

200

10

10

10

10

10

50

10

20

10

40

10

20

100

40

1,000

Slilil.l /CLT464/1
l' .1 - ,1"?! n.r,:, , ...0



Sample CAS
Numb IT Number

TP-10-01 108-86-1

TP-10-01 95-49-8

TP-10-02 109-99-9

TP-10-02 75-65-0

TP-10-02 108-94-1

TP-10-03 75-65-0

TP-10-03 624-92-0

TP-10-03 95-49-8

TP-10-04 109-99-9

TP-10-04 75-65-0

TP-10-04 624-92-0

TP-10-04 108-94-1

TP-11-01 109-99-9

TP-11-01 16747-50-5

TP-11-01 1678-97-3

TP-11-02 622-96-8

TP-11-04 109-99-9

TP-11-04 75-65-0

Tl'-ll-04 598-96-9

*Tetrahydrafur;m tentatively

Compound Name*

bi>ii/(-ne, bromo-

benzene, l-chloro-2-methyl

furan, tetrahydro-

2-propanol, 2-methyl

cyclohexanone

2-propanol, 2-methyl

dimethyl , dlsulfide

benzene, l-chloro-2-methyl

furan, tetrahydro-

2-propanol , 2-methyl

disulflde, dimethyl

cyclohexanone

furan, letrahydro-

cyclopentane, 1-ethyl-J-methyl-

cyclohexane, 1,2,3-trlmethyl

benzene, 1-ethyl-l-methyl

furan, tetrahydro-

2-propaiuil, ?-methyl

2-pentene, 3,4,4-trimethyl

identified in field blank sample.

Percent
Fit

98.1

99.8

98.7

98.1

96.5

98.4

98.8

96.8

97.0

98.4

94.5

92.3

93.5

95.4

95.1

98.6

98.0

97.2

95.9

Estimated
Concentration

(ug/kg)

500

2,000

20

30

10

40

60

50

10

20

50

10

20

400

400

400

20

200

100

SIIELL/GLT464/3
FII.EA.1.T4C4/100



Samp 1 e CAS
Number Number

TP-11-04 123-05-7

TP-n-04 104-76-7

TP-12-01 0000109999

•IP-12-03 109-99-9

TP-13-0 55887-82-6

TP-13-02 55887-82-6

TP-13-02 630-20-6

TP-13-02 76-13-1

TP-13-02 76-13-1

TP-13-02 76-14-2

TP-13-02 67-72-1

TP-13-02 13676-58-9

TP-13-02 97-99-4

TP-13-02 108-41-8

TP-13-03 109-99-9

TP-13-03 764-41-0

TP-13-03 96-18-4

TP-13-03 67-72-1

TP-13-03 13676-58-9

*Tetrahydrafuran tentatively

SIIKI.F.A;i.T464/3
K ?.T4f 1

Compound Name*

hexanol , 2-etliyl

1-hexannl, 2-elhyl

furan, tetrahydro-

furan, Id nihydro-

cyclobntane, 1,3-dlchloro

cyclobutane, 1,3-dlchloro

ethane, 1,1,1,2-tetrachloro

ethane, 1 , 1 ,2-trlchloro-l,2,2- trlf luoro

ethane, 1,1 ,2-trlchloro-l ,2, 2- trlf luoro

ethane, 1 , 2-dlchloro-l ,1,2, 2-tetraf luoro

hcxachloroe thane

1-butenc, 1,4-dlchloro

2-furanmethanol , tetrahydro

bc'iizcne, l-chloro-3-niethyl

furan, tetrahydro

2-butene, 1,4-dlchloro

propane, 1 , 2, 3-t rlchloro

ethane, hexachloro

1-butene, 1 ,4-dichloro

identified In field blank sample.

--.. ...... ..... -- ——— — . — . _._ ——— .

Percent
Ftt

98.6

99.5

83

93.3

97.3

90.5

99.9

81.4

96.2

94.3

98.8

91.3

93.9

97.6

97.8

89.6

491

98.4

95.7

. —— . , ——— —. — . — ._.

Estimated
Concentration

(ug/kg)

400

2,000

20

10

400

30

40

100

10

70

70

60

40

50

20

200

2,000

1,000

1,000

_ —— .-.-.-



Sample CAS
Number Number

TP-13-03 56-23-5

TP-13-04 0000109999

TP-13-04 21400-25-9

TP-13-04 67-72-1

TP-13-04 13676-58-9

Compound Name*

unknown

furan, tetrahydro

1-propene, 1,1,2-trichloro

ethane, hexacliloro

1-butene, 1,4-dlchloro

Percent
Fit

92.7

97.5

90.8

99.9

90.2

Estimated
Concentration

(ue/kg)

400

20

400

2,000

300

*Tetrahydrafurdn tentatively Identified in field blank sample.

SHEI.L/CI.T464/3



Table 8
TENTATIVELY IDF.NTIFIEI) COMPOUNDS IN CRAU SOIL SAMPLES FROM FINAL

SOIL INVESTIGATION AT CHEM-DYNE

Siimp 1 e
Number

CS-01

CS-01

CS-01

CS-01

CS-01

CS-01

CS-02

CS-02

CS-02

CS-02

GS-02

CS-02

CS-02

CS-02

CS-02

CS-02

CS-03

CS-03

CAS
Number

127-18-4

96-18-4

17759-88-5

17759-88-5

1120-21-4

18344-37-1

791-28-6

544-25-2

108-90-7

630-20-6

791-28-6

544-25-2

108-90-7

108-38-3

100-41-4

57-55-6

544-25-2

Compound Name

Etlicne, tetracliloro-

Propanc, 1 , 2 ,3 - t r i ch lo ro -

Propane, 2-ljromo"l,2-dlchloro-

Propane, 2-bromo-l ,2-dichloro-

Undecane

lleptadecane, 2,6,10,14-tetramethyl-

Phospliineoxidc, t r lphenyl-

1 ,3,5-cyclolieptatrlene

Benzene, chloro-

Ethane, 1,1,1,2-tetrachloro-

Fliosplifneoxide, trlphenyl-

Toluene

Benzene, chloro-

Ben^one, 1, 3-dimethyl- (or Isonier)

Benzene, e t hy l - (or xylene)

Pentachloroljt'iiy.i'iie

1 ,2-propdnedio)

1 , 1,5-cyclohepta tr J fin-

Percent
Pur i ty

95.0

33.6

64.2

44.5

79.2

76.6

81.3

95.3

94.0

89.2

87.2

95.3

94.3

92.8

91.9

93.7

93.4

Estimated
Conruntra t lon

(ug/kg)

58

18

110

95

24

25

9,700

1,800

5,800

13

3,600

2,500

6,500

4,000

4,000

1,600

550,000

160,000

N

SHELI./CIT460/76



Sample
Number

GS-03

CS-03

GS-03

GS-03

CS-03

GS-03

CS-04

CS-04

CS-05

GS-05

CS-05

GS-05

GS-05

GS-06

GS-06

CS-06

CAS
Number

127-18-4

111-76-2

111-90-0

124-19-6

544-76-3

118-58-1

124-18-5

1120-21-4

99-89-8

95-16-9

92-52-4

101-84-8

115-86-6

108-38-3

1120-21-4

115-86-6

Compound Name

Ethene, tetrachloro-

Elhanol, 2-butoxy-

Ethanol, 2-(2-ethoxyethoxy)-

Nonanal

llexadecane

Benzolcacld, 2-hydroxy-, phenylmethylester

Decane

Undecane

Phenol, 4-(l-methylethyl)-

Benzothlazole

l,l'-blphenyl

Benzene, l,l'-oxybis-

Phosphorlc acid, trlphenylester

Benzene, 1,3-dlmethyl-

Undecane

Phosphoric acid, trlphenylester

Percent
Purity

92.3

94.8

91.6

82.6

87.6

84.7

84.1

82.5

81.5

87.9

88.2

87.9

83.3

92.1

85.0

83.7

Estimated
Concentration

(ug/kg)

3,100,000

72,000

1,500,000

350,000

230,000

43,000

6,200

24,000

3,300

8
1,500

2,300

16,000

120

1,300

15,000

SIIELL/CI.T460/76
FILE/CI.T460/300
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TO: File

FROM: Randal K. Weltzin/GLO

DATE: January 10, 1984

RE: Chem-Dyne Site Remedial Investigation
Survey and Mapping
Subtask 3-6

JOB NO: W65310.CO

L

INTRODUCTION

Survey and mapping services were performed as part of the
Chem-Dyne site investigation work from November 14, 1983, to
December 21, 1983, at the Chem-Dyne site in Hamilton, Ohio.
Arrangement for these services and onsite field coordination
was provided by CH2M HILL to assist the subcontractor, GRW
Engineers of Lexington, Kentucky, who performed these ser-
vices. This work was performed as part of EPA's work
assignment No. 21.5M10.0, Subtask 3-6.

PURPOSE

The purpose of the surveying and mapping effort was to
determine horizontal coordinates and elevations of all
groundwater monitoring wells and test pits, to obtain
current aerial photography and to generate current
topographic information about the site. The topographic
information represents site conditions after completion of
waste removal work by O.H. Materials during 1983. Since
site topography will remain unchanged, this topographic data
will be the basis for evaluations of potential remedial
actions.

SCOPE

The scope of work for the surveying and mapping effort in-
cluded :

o Obtaining horizontal coordinates and elevations on
37 monitoring wells and 13 test pits both on and
of fsite (Figure 1) .

o Obtaining current aerial photography suitable for
preparing a topographic map at a scale of 1" = 50"

GLT432/68 -1-
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X TEST PITS

FIGURE 1
LOCATIONS OF MONITORING WELLS
AND TEST PITS TO BE SURVEYED
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o Original survey field notes, drawings, and compu-
tations.

«••• o Original aerial negatives, two sets of 9" x 9"
contact prints.

o Photo enlargement at 1" = 100' at 4-mil mylar film
(Figure 2).

o Original map manuscript.

o Final drafted map at 1" = 100' on 4-mi] mylar film
(Figure 3). Also attached are copies of the final
drafted map at I" - 50' (Figures 6-1 and 6-2).

o Tabulation of x, y, and z coordinates on all wells
and test pits (Tables 1 and 2).

o One blue line print of the final map to be submit-
'' ted for field check, review and comments prior to

snbmittal of the final map.

GLT432/68 -2-

and suitable for preparing a photo enlargement at
a scale of 1" = 100'.

o Obtaining the necessary photo control to map the
site.

o Preparing a topographic map of the site on mylar
at a scale of 1' = 50' with a I1 contour interval.

o Reducing the topographic map to a scale of 1" =
100' and final drafting of the mapping on a single
22" x 34" sheet.

PERSONNEL

The following personnel/firms were involved in completing
the survey and mapping assignment:

CH2M HILL

Randy Weltzin - Coordination and Technical Review
Brad Berggren - Onsite Field Services

GRW ENGINEERS

Supplied field crew and mapping personnel.

LIST OF DELIVERABLES

The list of deliverables requested from the subcontractor
included:



FIGURE 2
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Monitoring
Wells

MW-1
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW-11
MW-12
MW-13
MW-14
MW-15
MW-16
MW-17
MW-18
MW-19
MW-20
MW-21
MW-2 2
MW-2 3
MW-24
MW-2 5
MW-26
MW-2 7
MW-2 8
MW-2 9
MW- 3 0
MW-31
MW-3 2
MW-3 3
MW-3 4
MW-3 5
MTV- 3 6

Test Well
TW

Table 1
HORIZONTAL COORDINATES AND ELEVATIONS FOR

MONITORING WELLS AND TEST WELL

Horizontal Coordinates
Easr
1420775
1420792
1420627
1420329
1420174
1420058
1420060
1419863
1419794
1419817
1419561
1419641
1419652
1419897
1419734
1419324
1418495
1419187
1418705
1418684
1419148
1419183
1420066
1419821
1419862
1419875
1419870
1419883
1420026
1419271
1419510
1413674
1419202
1419414
1419446
1419435

North
519036
519065
519709
519064
519283
518962
518896
518595
518853
519155
518935
519392
519427
520035
519932
518180
518684
519470
519652
519659
520369
520394
519115
518940
519388
519396
519607
519582
519289
520130
519635
519662
519522
519283
518837
518789

Elevation
(Too of Casinc)

591
591
591
592
591
592
593
597
592
591
598
593
593,
594
595,
594
597,
594,
591.
592.
598.
597.
590.
591.
591.
590.
590.
591.
590.
592.
594.
592.
595.
596.
595.

.12

.52
,14
.89
.62
.19
,30
,91
,83
,58
,36
,18
20
39
56
82
32
65
42
02
06
57
32
32
25
52
71
56
85
77
07
52
29
25
76

1419866 519335

594.73

591.72

MW = Monitoring Well
TW = Test Well

GLT432/106.1
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Table 2

HORIZONTAL COORDINATES AND ELEVATIONS FOR
TEST PITS

Test
Pit

TP-1
TP-2
TP-3
TP-4
TP-5
TP-6
TP-7
TP-8
TP-9
TP-10
TP-11
TP-12
TP-13

Horizontal
East

1420294
1420046
1419970
1419860
1419855
1419932
1420037
1420074
1419966
1419895
1419857
1419848
1419871

Coordinates
North

519084
518873
518864
518932
519171
519122
519087
519296
519274
519333
519482
519546
519854

GLT432/106.2

Elevation (ground)

589.3
590.3
590.2
590.6
589.0
589.7
589.7
589.5
589.9
589.0
588.0
588.8
588.8
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o Breakdown of all time and materials charges.

PROCEDURES

FIELD ACTIVITIES

With the assistance of Brad Berggren of CH2M HILL, the field
crew from GRW Engineers identified the monitoring wells and
test pits. A numbering system had previously been developed
for the wells and test pits as part of the drilling program
which Brad had been involved in. Pre-marking was accom-
plished by placing strips of material in the shape of a
"cross" or a "V" over the well casings and in the geometric
center of the test pits for the purpose of identifying these
locations on the aerial photography.

£ level circuit was run with GRW personnel remaining offsite
and Brad Berggren performing as the rodman ons.ite to obtain
elevations on the casings of the monitoring wells and ground
surface elevations at the test pits. The remainder of the
ground survey activities were performed by the GRW field
crew for the purpose of obtaining the control necessary to
map the site.

lines at different altitudes (Figure 4). Flight line 1
(Photo scale at 1" = 285'-) was for 1

AERIAL PHOTOGRAPHY

The aerial photography obtained consisted of two flight
j 4). Flight line 1
the purpose of preparing

a 1" = 50" scale typographic map and flight line 2 (photo
scale at 1" = 500'-) was for the purpose of preparing a 1" =
100" scale enlargement of the entire site.

MAPPING

Mapping of approximately 40 acres (Figure 5) was prepared at
a scale of 1" = 50' with a 1-foot contour interval. Mapping
was accomplished by using photogrammetric methods and stan-
dard stereoplotting techniques. The final drafting was ac-
complished by using the method of scribing.

Horizontal coordinates of monitoring wells located inside of
the mapping limits were obtained by plotting the well or
test pit position onto the map manuscript and scaling the
coordinates from the grid system established. Coordinates
on those wells and test pits outside of the mapping limits
were obtained by aerotriangulation techniques (Tables 1 and
2) .

CHRONOLOGY OF EVENTS

November 14, 1983 Task Order issued to GRW Engineers
for survey and mapping services.

GLT432/68 -3-



FLIGHT LINE I 2300'MSL
FLIGHT LINE 2 3600' MSL

FIGURE 4
FLIGHT PLAN
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November 17 & 18, 1983

November 21, 1983

November 21-23, 1983

December 1, 1983

December 15, 1983

December 21, 1983

2.61

Brad Berggren and GRW Engineers
were at the site placing panels on
well casings on and offsite. Crew
also obtained elevations on well
casings and test pits.

Aerial photography was obtained.
Two flight lines were flown at a
photo scale of 1" = 300' for map-
ping and one flight line was flown
at a photo scale of 1" = 800' for
the preparation of a photo enlarge-
ment.

GRW surveyors completed photo con-
trol surveys.

Two sets of contact prints were
received by CH2M HILL from GRW En-
gineers.

Two blue line prints of 1" = 50'
scale topo mapping received by CH2M
HILL.

Final mylars (2) of the drafted
topo map were received along with a
tabulation of horizontal
coordinates for 37 wells and 13
test pits (Table 1).

GLT432/68

GLT432/68 -4-
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APPENDIX

SURVEY AND MAPPING

Photograhic Log

GLT460/25-2
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SURVEY TASK
Photographic Log
Chem-Dyne Site

W65310.CO

Photos 1 through 4: This is a panoramic view of the site
following completion of the onsite waste removal. The
photos are taken from the southern entrance and pan from
northwest to north and finally northeast [11-17-83].
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MEMORANDUM
Page 2
January 12, 1984
W65310.CO

o Butler County Recorders Office
Hamilton, Ohio

o The Miami Conservancy District
Dayton, Ohio

Physical inspection (reconnaissance) of facilities at the
site included the following:

o Onsite surface structures and appurtenances
including below-grade floors and tunnels.

o Buried utilities on and adjacent to the site

o The blue warehouse

PERSONNEL

Larry A. Holm, Project Manager/GLO (Physical Inspection)
John T. Fleissner, Project Engineer/GLO (Physical Inspection)
Lauri J. Gorton, Project Engineer/GLO (Existing File Review)
Brad J. Berggren, Project Engineer/GLO (Physical Inspection)

Assistance was provided by Mr. R. Butz, Hamilton City
Engineer and Mr. P. Plummer of The Miami Conservancy
District.

PROCEDURES AND ACTIVITIES

Records at the City of Hamilton's municipal office were ex-
amined on October 3, 1983. The city engineer's office was
able to provide copies of the following documents:

o Map of existing sewers for the Chem-Dyne site
(Figure 1).

o City of Hamilton as-built drawing 3142, showing
the plan and profile of an 8-inch sewer
construction of cast iron pipe (Figure 2).

While direct access to the city Building Department's files
was not permitted, the city engineer did assign a staff
person to check those files for pertinent data. This
resulted only in the retrieval of one rough sketch of what
was apparently the blue warehouse.

The City Utility Department was the most valuable source ot
data on the site construction history. In addition to maps
of utility locations, the Department has copies of plan
documents for the construction of the .old Henry Ford Tractor



f
f
f
r

F
r

i

MEMORANDUM

TO: File

FROM: Lauri J. Gorton
Brad J. Berggren/GLO
John T. Fleissner/GLO

DATE: January 12, 1984

JOB NO: W65310.CO

RE: Chem-Dyne Site Remedial Investigation
Facilities Inventory
Subtask 3-7

INTRODUCTION

Existing facilities at the Chem-Dyne site in Hamilton, Ohio
were inventoried during October 1983 to obtain and record
data necessary for evaluation during the feasibility study.
The facilities inventory included surface structures,
appurtenances, and buried utilities on and adjacent to the
site. On October 3 and 4, 1983, existing files were
examined for documentation relative to the location and
general structure of facilities of the site. Physical
inspection (reconnaissance) of the facilities was performed
from October 22 through 24, 1983 by a separate field team.
This inventory work was performed in partial satisfaction of
Contract No. 68-01-6692, Work Assignment No. 21.5M10.0.

PURPOSE

The inventory was performed to obtain and record data, such
as a chronology of site development, construction methods
and materials, and locations of existing facilities,
necessary for evaluation during the feasibility study.
Where possible, physical inspectin (reconnaissance) of the
facilities was conducted to obtain photographs and to
visually determine the general structural integrity and
degree of contamination of the facilities.

SCOPE

Available existing files were reviewed and, in seme cases,
photocopied from the following sources:

o City of Hamilton Municipal Offices
Hamilton, Ohio, specifically the City Engineer's
office and the Utilities Department
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MEMORANDUM
Page 3
Januarv 12, 1984
W65310".CO

Plant. While these Ford Tractor Plant drawings were the
most complete and detailed data found, the drawings in nost
cases indicate proposed facilities with no record of the
actual "as-built" construction. Partial copies of the
following were furnished by the Utility Department:

o Map of water lines to site (Figure 3).

o Ford and Son Tractor Plant plan drawing; plan and
section of Building "B" (Chem Dyne Building).

o Sheet index No. 52940 titled, "Ford Motor Ccirpany
and/or Hamilton and Rossville Hydraulic Co."; site
plan, surveyed 3-17-33.

o Plan drawing from set titled, "Tractor Buildings
for Henry Ford and Son," dated 9-23-19; plot plan.

o Plan drawing titled, "Plot Plan," from set listed
above, dated 8-15-19.

o Plan drawing titled, "Ford Motor Co., Hamilton,
Ohio Plant," dated 9-21-48; site plan.

Because the Ford Company plan drawings were old full and
half size bluelines and the largest copy produced by avail-
able equipment was 11" by 14", only partial copies of the
plans could be obtained. The Utility Department continues
to retain these plan drawings and files and they nay be ex-
amined there at any time.

To obtain existing property survey information, the Butler
County Recorders Office was also contacted. They had one
survey en file done by Louis W. Graf & Associates,
Cincinnati, Ohio, dated October 1963, and revised on July
22, 1967. Because this document offered little additional
information and was not readily reproducable (being a full
size blueline), a copy was not obtained. It is possible
that copies may be obtained by contacting Graf & Associates
in Cincinnati.

Finally, on the afternoon of the October 3, photographs were
taken from the southern, eastern and western edges of the
Chem-Dyne site (see Appendix A). Because of the remote
location, only building exteriors were photographed.
Through a conversation with one of the Corps of Engineer's
men it was mentioned that a 90-foot portion of the interior
of Building "B" (See Figure 4) was removed following a
recent fire.
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MEMORANDUM
Page 4
January 12, 1984
W65310~.CC

On October 4, microfilmed records were examined at The .Miami
Conservancy District (MCD). Because of the Conservancy Dis-
trict's interest in the adjacent canal the majority of data
available concerned the hydroelectric plant and retaining
wall construction. Copies of documents obtained are:

o Proposed electric service to MCD lands
o Gas service on MCD lands

The MCD also had several bocks of old photographs on file.
Some of the photographs showed the construction of the Ford
Tractor Plant, the type of construction used and various
stages of completion. The pictures were illustrative but
provided no quantitative data.

Information from these sources were reviewed and the various
documents were compared to see if data corresponded. A
location map (Figure 4) was developed based on a composite
of all available data. This map was used by field personnel
during the physical inspection (reconnaissance).

SUMMARY

The following is a description of facilities based on the
review of available files:

o Gas Utility. Per city of Hamilton Utility Depart-
ment, there is no city gas on the site. If a
4-inch gas line shown on old Ford Company plan
drawings was ever installed (Figure 4) , it has
since been abandoned and may be still ir place.

o Electric Utility. Above ground service only, vis-
ible upon field investigation.

c Water Utility. 10-inch water line entering site
from west (See Figure 3)

o Sanitary Sewer. 9-inch cast iron pipe enterina
site from west (See Figures 1 and 2)

o Storm Sewers (See Figure 1) Several lines
summarized as follows:

Approximately 500 feet of 36-inch diameter
Approximately 1,100 feet of 18-inch diameter
Miscellaneous short sections

o Telephone Service. MCD drawings indicate service
at the northern end of the site. No other
information was available.
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MEMORANDUM
Pace 5
January 12, 1984
W65310.CO

1

o Building "fl" - Ford Building. (Figure 4)
2-story, 602' (north-south) x 100'
(east-west)

- Reinforced concrete foundation with steel
superstructure
Two heating tunnels indicated beneath buiJd-
ing

o Building "B" - Chem Dyne Building. (Figure 4)
Approximately 22,000 square feet
Concrete foundation, steel superstructure
Fire in easterly portion of building, par-
tially gutter

o Building "C" - Boiler Building. (Figure 4)
91' (north-south) x 44.5' (east-west)
Connected to Building "A" by heating tunnel

The photographic log, attached as Appendix B, sumricirizes the
physical inspection (reconnaissance) of the facilities at
the Chem-Dyne site. Results of the facilities inventory
will be included and discussed in the final remedial
investigation report.

GLT460/3
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APPENDIX A

PHOTO LOG

Chem-Dyne Site Remedial Investigation
Facilitory Inventory

Subtask 3-7

The following photographs were taken by Lauri Gorton/CH2M
HILL on October 4, 1983. All photography was done from
outside the site fence.

GLT460/13
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PHCTC 1: Viewing north
showing the O.K. Materials
trailers in foreground and
Ford Building in
background.

I

PHOTO 2: Viewing northeast
showing east side of Ford
Building.

PHCTO 3: Similar to Photo
2.
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PHOTO 4: Viewing northeast
showing south face of Ford
Building.

a»r̂ i

PHOTO 5: Viewing east
showing the west face of
Ford Building and the
hydroelectric spillway at
left.

PHOTO 6: Viewing northeast
showing "loading dock" area
of the Chem-Dyne facility.
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PHOTO 7: Viewing east
northeast shov;ing the west
wall of the Chem-Dyne
Building.

PHOTO 8: Viewing r.ortheas
showing the south face of
Chem-Dyne Building and the
"loading dock" area.

PHOTO 9: Viewing north
showing south face of
Chem-Dyne Building.



PHOTO 10: Viewing east
showing coal bunker and
Ford Building beyond.

PHOTO 11: Viewing
northeast showing lower
portion of smokestack and
boiler building.

PHOTO 12: Similar to Photo
11 showing more of the
loading dock area in the
foreground.
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PHOTO 13: Similar to Photo
11 showing boiler building
and the complete smoke
stack.

PHOTOS 14 and 15: Viewing
Northeast showing the old
Ward Manufacturing Building
with the Ford Building
beyond.
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PHOTO 16: Viewing north
similar to Photo 1 viev/
from the site gate on the
south side.

GLT461/10
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Berggren

FACILITY INVENTORY

CHEM-DYNE OFFSITE

Friday, October 21, 1983

Larry A. Holm, John T. Fleissner, Brad J.

Photos IB, 2B, 2B, and 4B:
Taken from northeastern
corner of the Ransohoff
building roof. The photos
are a pan of the site from
the north to the south
[10-21-83].

Photo 2B: (See Photo
1) [10-21-83].

Photo 3B: (See Photo
1)[10-21-83].



Photo 4B: (See Photo
1)[10-21-83].

Photo 5B: Taken from the
east central portion of the
Ransohoff building roof.
The view is toward the
north and shows the onsite
structures at the northern
end of the site [10-21-83].

Photos 6B, 7B, 8B, 9B,
10B: Taken from the
southeastern corner of the
Ransohoff building roof,
showing the structures and
activities outside and
adjacent to the southern
boundary of the site. The
photos pan from the north
to the south [10-21-83].
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Photo 7B: (See Photo
6) [10-21-83].

Photo 8B: (See Photo
6)[10-21-83].

Photo 9B: (See Photo
6) [10-21-83] .
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Photo 10B: (See Photo
6)[10-21-83].

Photo 11B: Taken from the
same location as Photos 6
through 10. Shows the
structures and activity at
the northern end of the
site and the area of the
test well [10-21-83].

Photo 12B: Taken from the
east central portion of the
Ransohoff building roof.
View looks toward the north
and shows the structures
and cleanup activities in
that portion of the site
[10-21-83].
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Photo 13B: Taken from the
same location as Photo 12,
looking toward the
southeast and shows the
test well and pool
construction
for the pump test
[10-21-83].

r Photo 14B: Taken from the
north end of the Ransohoff
building roof, looking
toward the north
[10-21-83].

Photo 15B: Taken from the
same location as Photo 14.
View is toward the west and
shows the close proximity
of the Hamilton City power
plant -to the site
[10-21-83].



Photo 16B: Shows a catch ,
basin located approximately '
35 feet southwest of the '
northwest corner of the
Ransohoff building. HNu I
readings in the drain were I
less than 1.0 ppm
[10-21-83]. ,

Photo 17B: Looks northwest
at a metering vault
located approximately 40
feet northwest of the
northwest corner of the
Ransohoff building. HNu
readings in the vault were
less than 1.0 ppn and the
same as background readings
[10-21-83].

Photo 18B: Looks north at a
catch basin, which is
approximately 8 feet
northwest of the vault
shown in Photo 17. The
inlet is from the south and
the outlet flows toward the
manhole located north of
the Ransohoff building.
HNu readings in the basin
are less than 1.0 ppm
[10-21-83].
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Photo 19B: Looks to the
southeast toward a manhole
located approximately 40
feet north of the Ransohoff
building. HNu readings
were 2.5 ppm in the manhole
[10-21-83].

The following photos were taken in and around the blue
warehouse which is located along the eastern site boundary.

I

Photos 20B and 21B: Looks
north and shows the drum
rings on the blue warehouse
parking lot. The rings
shown are approximately
30 feet north of catch
basin 38 [10-21-83].

Photo 21B: (See Photo
20)[10-21-83].



Photos 22E and 23B: Taken
from the southwest interior i
corner of the blue warehouse/
Photo 22 views toward the
east and Photo 23 views I
toward the north [10-21-83], >

Photo 23B: (See Photo
22) [10-21-83] .

Photo 24B: Taken in south-
central portion of the blue
warehouse. Shows an ashy
material on the floor.
[10-21-83].
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Photos 25B and 26B: Shows a
catch basin located in the
northeast.corner of the
blue warehouse. [10-21-83].

Photo 26B: (See Photo
25)[10-21-83].

Photos 27B and 28B: Shows a
rectangular area in the western
portion of the blue warehouse,
that appears to be stripped of
asphalt floor cover. [10-21-83]



Photo 28B: (See Photo 21E on
preceding page) [10-21-83]. f
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Photo 29B: Taken of the
catch basin shown in Photos
25 and 26. HNu readings in
the catch basin after
stirring the contents were
at background (0.4 ppn)
[10-21-83].

Photos 30B and 3IB: Taken in
the southwest corner of the
warehouse, showing drum
rings contained in the ashy
material on the floor '
[10-21-83].
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Photo 3IB: (See Photo
30)[10-21-83].

f

I

Photo 32B: Taken from the
same location as Photos 22
and 23, looking toward the
west at the western
interior wall of the
warehouse. Also, it shows
the entrance through the
southwest corner of the
warehouse [10-21-83].

Photo 33B: Taken from the
southwest corner of the
warehouse. View is towarc
the north at the exterior
of the west wall
[10-21-83].



Photo 34B: Taken from the
northeast corner o± tne
warehouse. View is towards
the west of the exterior of
the north wall [10-21-83]. I

Photo 35B: Taken from the
northeast corner of the
warehouse. View is south
along the exterior of the
east wall [10-21-83].

Photo 36B: Taken from the
southwest corner of the
warehouse. View is east
along the exterior of the
south wall [10-21-83].
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Photo 37B: Taken from th
southwest corner. Shows
southwest corner of the b
warehouse [10-21-83].

f
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Photo 1: Interior of the
restroom in the southeast
corner of the Chem-Dyne
Building [10-22-83].

Photo 2: Viewing south
showing the eastern half 01
the Chem-Dyne Building
[10-22-83].

Photo 3: Viewing north
showing the eastern half of
the Chem-Dyne Building
[10-22-83].



^ 00

Photo 4: The east side of
the Chem-Dyne Building
showing the sample storage
associated with O.K.
Materials. HNu background
readings in the Chem-Dyne
Building are from 0.4 to
0.6 ppm [10-22-83].

Photo 5: Taken from the
northwest half of the
Chem-Dyne Building viewing
south [10-22-83].

Photo 6: Taken from the
southwest half of the
Chera-Dyne Building viewing
north [10-22-83].



Photos 7 and 8: Taken in
southwest half of the
Chem-Dyne Building viewing
southwest at the southwest
corner [10-22-83].

Photo 8 (See Photo 7)
[10-22-83].

Photo 9: The western half
of the Chem-Dyne Building
where some mixing tanks
were supported on platforms
against the outside wall
[10-22-83].
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Photo 10: The western half
of the Chem-Dyne Building
viewing toward the interior
wall, which separates the
two halves, showing
miscellaneous debris lying
on the floor [10-22-83].

Photo 11: THe western hal. /'
of the Chem-Dyne Building /
looking south toward the
south wall, showing the
standing water, the dye i
the water, and condition of
the building [10-22-83].

Photo 12: The eastern side
of the Chem-Dyne Building
just beyond the east-west
trending dividers, viewing
north, showing the office
areas [10-22-83].
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Photo 13: A closeup of the
offices located in the
northern end of the
Chem-Dyne Building. The
two-room office shown in
Photo 15 contains papers,
boxes, desks, and other
office supplies [10-22-83].

I

I

Photos 14, 15 and 16:
Shots of the interior of
the northernmost office on
the north half of the
Chem-Dyne Building
[10-22-83].

Photo 15: (See Photo 14
[10-22-83).



Photo 16: (See Photo 14 on
preceding page) [10-22-83]. I

Photos 17 and 18: Interior
of the adjacent office
immediately south of
previous photos. In both
of these offices are file
cabinets filled with papers
relating to Spray-Chem
Corporation, and other
items associated with
Chem-Dyne [10-22-83].

Photo 18: (See Photo 17)
[10-22-83].
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Photo 19: Taken in the
northernmost half of the
Chem-Dyne building just
north of the two offices
previously photographed
[10-22-83].

( :r

Photo 20: Taken from the
same location as Photo 19
viewing east along the
northernmost wall of the
Chem-Dyne building
[10-22-83].

Photo 21: A small room at
the northwest corner of the
Chem-Dyne building
[10-22-83].



Photo 22: A small room
located just to the east of
the room shown in Photo 21
[10-22-83].

Photo 23: The empty office ]
of the small room located \:
just to the east of Photo
21 [10-22-83]. t

Photo 24: Photo taken just
outside the two offices of
the Chem-Dyne building
viewing east along the
northeast half of the
Chem-Dyne building
[10-22-83].



Photo 25: View in the same
direction as Photo 24
[10-22-83]-.

I.

Photo 26: Taken in the
northeast wing of the
Chem-Dyne building. It
shows the condition of the
portion of the building
which was structurally
damaged during fire April
1983 [10-22-83].

Photos 27 and 28: Taken of
the eastern portion of the
northeast wing of the
Chem-Dyne building looking
southeast, showing
structural components- of
the building [10-22-83].



Photo 28: (See Photo 27 on
preceding page) [10-22-83].

Photo 29: Photo from near
the eastern wall of the
northeast wing looking
west showing the overhead
beams and the structural
damage caused by the fire
[10-22-83].

Photo 30: Taken in the
northeast wing of the
Chem-Dyne building viewing
east. Photo shows the
stairway leading to a small
room located just above the
main floor of the northeast
wing [10-22-83],
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Photo 31: Photo in the
same area as Photo 30,
except from a position near
the eastern wall of the
northeast wing [10-22-83].

Photo 32: Taken in the
northeast wing of the
Chem-Dyne building viewing
west along the northernmost
wall of this wing
[10-22-83].

Photo 33: Taken along the
northernmost wall of the
northeast wing viewing east
[10-22-83].
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Photo 34: Taken along the
narrow hallway looking to-
ward the east in the north-
east wing of the Chem-Dyne
building and showing a por-
tion of the building
damaged by the fire
[10-22-83].

Photo 35: The stairway
leading down to the tunnel
of the Chem-Dyne building
along the east wall of the
southeast section
[10-22-83].

Photo 36: The north wall
of the southeast section of
Chem-Dyne building, the
area immediately west of
sample storage area shown
in Photo 4. [10-22-83].



f
The next series of photos will be taken descending into the
tunnel of the Chem-Dyne Building.

" * P h o L o 37: Taken directly
at the entrance to the
tunnel shown in Photo 36
[10-22-83].

\

Photo 38: Taken at the
start of the tunnel which
runs east-west and appears
to run about 50 feet to a
manhole [10-22-83].
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Photo 39: Taken in the
tunnel viewing east, about
midway through the tunnel
[10-22-83].

Photo 40: Taken at the V
intersection of the tunnel (
with the manhole where the
tunnel ends, looking west
down the tunnel back toward
the Chem-Dyne building
[10-22-83].
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Photo 41: The stairway
leading to the tunnel from
the Chem-Dyne building
[10-22-83].

Photo 42: Taken after de-
scending a stairway along
the east interior wall of
the boiler house building.
The photo is a shot of pip-
ing or conduit penetrations
in the southern basement
wall of the boiler house
with multi-colored fluids
slowly flowing out. HNu
readings in the pipe/conduit
were 150 to 170 ppm
[10-22-83].



Photos 43 and 44: In the
basement taken from the
south end of the boiler
house viewing north, at the
northeast half of the
boiler house basement
[10-22-83].

Photo 44: (See
43)[10-22-83].

Photo

Photos 45 and 46: View
toward the west, down a
passageway connecting the
east and west half of the
basement [10-22-83].
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Photo 46: (See Photo 45 on
preceding page) [10-22-83].

Photo 47: From the east
half of the boiler house
basement viewing east down
a tunnel which goes in the
direction of the Ford
Building. Background
readings with the HNu in
the basement are about 0.6
ppm [10-22-83].

Photos 48 and 49: Taken
from the northeast corner
of the boiler house
basement. Photo 48 is
viewing east toward a
water-filled volume
apparently below the
basement level. Photo 49
is to the north, showing
the north basement wall of
the boiler house
[10-22-83].



Photo 49: (See Photo 48 on
preceding page)[10-22-83].

Photo 50: Taken froir. the
same location, northeast
corner of the boiler house
basement viewing southwest
across the flooded portion
of the basement [10-22-83],

Photo 51: From the
northeast corner of the
boiler house basement
viewing toward the west
along the north wall of the
basement [10-22-83].
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Photos 52 and 53: Taken
from the central portion of
the west wall of the boiler
house building. Photo 52
views east through a
passageway connecting the
east and west sides of the
basement. Photo 53 views
south along the west wall
of the boiler house
basement [10-22-83].

Photo 53: (See Photo 52)
[10-22-83].

Photos 54 and 55: Photos
of the southernmost of two
vaults located along the
western half of the boiler
house basement [10-22-83].



Photo 55: (See Photo 54 on
preceding page) [10-22-83].

Photo 56 : Photo of the
northernmost of the
two vaults located in the
boiler house basement
[10-22-83].
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Photo 79: Taken from
midway in the interior of
the northern portion of
Building C viewing toward
the south and the wall
dividing the building into
several portions
[10-24-83].

i
i

Photo 80: Taken from the
doorway which is labeled on
the wall above as "Room 2"
viewing southwest into the
small room. This doorway
is located in the northern
porton of Building C.
South along the eastern
wall of Building C through
the interior is a third
room labeled "Room 3." The
rooms are empty. No photo.
The southern portion of
Building C along the west
wall is through a doorway
labeled "Room 4." Building
C appears to be primarily
concrete block construction
with numerous rooms
dividing it from the
northern portion to the
southern portion. The
southern portion appears to
be more highly divided.



Photos 81 and 82: Taken in
the southern portion of
Building C along the
western portion of that
building showing a room
used for storage of plastic
bottles and other various
supplies for manufacturing
[10-24-83].

Photo 82: (See Photo
81)[10-24-83].

Photo 83: A room just
south of Photos 81 and 82
showing storage rooms with
plastic bottles used for
manufacturing [10-24-83].
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F, Photo 84: Taken in the

southern portion of
Building C from the western
wall viewing southeast
toward offices located the
southern wall of Building C
[10-24-83].

f
Photo 85: Taken from the
southwest corner of the
building viewing northeast
and showing the super-
structure [10-24-83].

Photos 86 and 87: Taken
from the southern entryway
into a loading dock located
between Building C and
Building A noted on the map
as the loading dock. Photo
86 views northwest; Photo
87 views northeast
[10-24-83].



Photo 87: (See Photo 86 on
preceding page) [10-24-83].

Photos 88 and 89: Taken in
a small shed located along
the western wall of the
coal bin approximately
midway between the northern
and southern ends. Photo
88 was taken from the north
end of the shed, which is
the south wall. Photo 89
is from the south wall or
what remains of it, viewing
north, looking at the
interior [10-24-83].

Photo 89: (See Photo
88)[10-24-83].
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The next series of photos will begin from the boiler house
basement, progressing through the tunnel which appears to connect
to the Ford Building. The photographs will start-.at the west end
of the tunnel, progressing towards the east.

Photo 90: A photo viewing
toward the east down the
tunnel from its beginning
on the east side of the
boiler house basement
[10-24-83].

Photo 91: About 50 feet
down the tunnel, again
looking east down the
tunnel [10-24-83].

Photo 92: Within what
appears to be the
intersection between the
basement of the Ford
Building and the tunnel.
The photo views toward the
east northeast [10-24-83],



Photo 93: Taken
approximately 60 feet east
of the entrance between the
tunnel and the basement
area. The photo views
toward the south and the
tunnel continuing
southward. The distance
that the tunnel continues
is unknown [10-24-83].

Photo 94: Taken from the
basement area,
approximately the northeast
portion of it. The photo
views toward the south wall
of the basement area
[10-24-83].

Photo 95: Taken from the
same position looking
toward the southwest,
showing the piping and wall
structures in the basement
area [10-24-83].
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Photo 96: Taken from the
same area as Photo 95 but
viewing toward the west
[10-24-83].

I

Photo 97: Taken from the
central area of the
basement where it
intersects with the tunnel,
This photo views back
toward the west and the
entranceway to the tunnel.
To the north of where the
tunnel intersects the
basement area, approximate-
ly 40 feet, is a stairway,
which ascends to the
western wall of the Ford
Building.



The following sequence of photos will be numbered starting with 1A.
The photos are taken in the basement of the Ford Building. Entry
into the gallery below the Ford Building is through a stairway in
the southern portion of the building.

Photo 1A: Taken at the
bottom of the stairs facing
north down the utility
gallery [10-24-83].

Photo 2A: Viewing back at
the spiral staircase
leading up to the ground
floor of the Ford Building
[10-24-83].
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APPENDIX B
PHOTO LOG

ONSITE
FACILITIES INVENTORY

CHEM-DYNE SITE
Wednesday, November 2, 1983

Team Members: Larry Holm, Brad Berggren

The following photographs are taken of the exteriors of the
Chem-Dyne site buildings. They are numbered beginning with
number 201.

Photo 201: Viewing to the
west at the Scale Building
located at the southern
portion of the facilities
onsite. Right hand portion
of the picture is the scale
pit [11/2/83].

Photo 202: Viewing east at
a tank semi-buried in the
gravel with wooden covers
constructed by O.H.
Materials [11-2-83],
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Photo 203: Showing the
south wall of the Chem-Dyne
Building taken from the
southern extent of the
loading docks leading into
the southern portion of the
Chem-Dyne Building
[11-2-83].

Photo 204: Taken from the
southwest corner of the
Chem-Dyne Building. The
photo views north showing
the western wall of the
building exterior
[11-2-83].

Photo 205: Taken from the
top of the levy located at
the northwest corner of the
Chem-Dyne Building. The
view is east and shows the
exterior of the north wall
of the building [11-2-83].



Photo 206: Taken from the
southeast corner of the
Chem-Dyne Building. Photo
views toward the west and
shows the exterior of the
southern wall of the
building [11-2-83].

Photos 207, 208, 209 and
210: Taken from the
central portion of the east
wall of the Chem-Dyne
Building, panning from the
south toward the north,
showig the exterior of the
building on the east side
[11-2-83].

Photo 208: (See Photo
207} [11-2-83].



Photo 209: (See Photo 207
on preceding page)
[11-2-83].

Photo 210: (See Photo 207
on preceding page)
[11-2-83].

Photo 211: Taken from the
southeast corner of the
northern portion of the
Chem-Dyne Building. Photo
views toward the northwest
showing the eastern wall of
the northern portion of the
building [11-2-83].



Photo 212: Taken from the
northeast corner of the
Chem-Dyne Building. Photo
views toward the west and
shows the northern wall and
roof of the northern
portion of the building
[11-2-83] .

Photo 213: Taken from the
southwest corner of the
garage located just south
of the Chem-Dyne Building.
Photo is view to the south
and shows the north and
west exterior walls of the
garage [11-2-83].

Photo 214: Taken from the
southwest corner of the
garage located south of the
Chem-Dyne Building. It
shows the west and southern
walls of the garage and the
loading dock filled with
water located just to the
south of the onsite stack
which is just south of the
boiler house [11-2-83].
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Photo 215: Viewing north,
the photo is taken just off
the southwest corner of the
coal bin. Photo shows the
southern wall of a shed
attached to the west wall
of the coal building
[11-2-83].

-

Photos 216 and 217: Taken
just south of the entrance
into the coal bin. These
photos are veiws to the
north showing the coal bin
construction and the stack
located just to the north
of it [11-2-83].

Photo 217: (See Photo
216) [11-2-83] .



Photo 219
[11-2-83]

(See Photo 218)

Photos 218 and 219: Taken
within the piping vault
approximately 30-40 feet
south of the coal bin along
the extension of the east j
wall. The vault is J
approximately 10 feet long
by 8 feet wide and located .
approximately 10 feet below I
grade. Entrance to the '
vault is through concrete
access hatch approximately |
4 feet long and 2 feet wide I
[11-2-83].

Photo 220: Viewing toward
the west, photo shows the
entrances into two metering
vaults. One shown in
photos 218 and 219 and
another to the east of that
approximately 20 feet. The
entrance into the smaller
easternmost concrete
metering vault is
approximately 8 feet by 4
feet [11-2-83].



Photo 221: Taken from the
southwest corner of the
boiler building. Photo
shows the exterior of the
southern and western walls
of that building.
[11-2-83].

I

Photo 222: Taken from the
north side of the boiler
house. It shows the exte-
rior of the north wall and
entrances to the boiler
house (Start of a new film
roll) [11-2-83].

Photo 223: Taken from the
northwest corner of Build-
ing C, located just east of
the boiler house. The pho-
to shows the north and west
exterior walls [11-2-83].



Photo 224: Taken off the
northeast corner of
Building C, again showing
the exterior portions of
the north and east walls of
that building [11-2-83].

Photos 225 and 226: Taken
midway in the alley between
the boiler house building
and Building C. The photos
view toward the southeast
and show the exterior of
the western portion of
Building C [11/2/83].

Photo 226:
[11-2-83].

(See Photo 225)



Photo 227: Taken from the
southwest corner of
Building C. The photo
shows the exterior of the
southern wall of that
building [11-2-83].

Photo 228: Taken directly
south of Building C. The
photo views toward the
northeast and southwest
corner of the Ford
Building. It shows the
exterior portion of the
south and west walls of the
Ford Building [11-2-83].

Photo 229: Taken directly
south of the Ford Building.
The photo directed to the
north views at the
entranceway into that
building [11-2-83].



Photo 230: Taken off cf
the southeast corner of the
Ford Building. The photo
views the southern and
eastern walls of the Ford
Building. Also included in
the photo is a hydrant
located near that corner
Ul-2-83].

Photo 231: Taken along the
.southern portion of the
eastern wall of the Ford
Building, viewing toward
the north, shows the
loading bays and a ramp
that leads to the upper
level of the Ford Building
[11-2-83].

Photo 232: Taken east of
the Ford Building. The
photo views back toward the
west. It shows the eastern
wall of the Ford Building,
and also the entry into the
main level [11-2-83].



Photo 233: Taken south of
the northwest corner of the
Baylor warehouse. The
photo shows the west wall
and the main doors leading
onto the site from that
building [11-2-83].

Photo 234: Taken from the
southeast corner of the
southern extension of
Building D. The photo
shows the exterior walls of
the southern and eastern
portion of that building
[11-2-83].

Photo 235: Taken off the
northeast corner of
Building D. The photo
views back toward the
southwest and shows the
northern and eastern walls
of that building [11-2-83].



Photo 236: Taken from the
east gate viewing toward
the north, showing the
guard facilities [11-2-83].

Photo 237: Taken from the
south of the guard house
located at the southern
entrance to the Chem-Dyne
property [11-2-83],

Photo 238: Viewing toward
the west the eastern side
of the lift station located
on the south side of the
Ford Canal, approximately
200 feet north of the
Baylor trucking warehouse
[11-2-83].
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Photo 239: Viewing in
through the opening in the
roof at the north end of
the lift station, showing
the interior workings
[11-2-83].

Photo 240: Taken from the
levy along the northeast
portion of the Ford Build-
ing, showing the eastern
wall and miscellaneous equip-
ment lying in the yard just
to the east of the Ford
Building. [11-2-83].
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Photo 3&: In the utility
gallery approximately 60-70
feet north of the entry of
the spiral staircase
viewing north [10-24-83].

Photo 4A: Taken in the
east-west trending tunnel
connecting the boiler house
and the Ford Building, ap-
proximately halfway between
the two. There is a chute
running north off the
tunnel, which apparently
has caved in and been
closed off [10-24-83].



Photo 5A: Viewing north
along a continuation of the
north-south trending
utility gallery under the
Ford Building, where it
intersects the room which
is at the intersection with
the east-west trending
tunnel connecting Building
C with the Ford Building.
In the utility gallery
trending north-south
continuing north from the
room with the intersecting
of the tunnel running east-
west from Building C HNu
readings are 0.4-0.6 ppm.

Several sections of the tunnel trending north-south of the utility
gallery in the Ford Building have areas of standing water several
inches deep. The north-south trending utility gallery terminates
in the north end of the Ford Building. There is a ladder and
crawlway connecting the tunnel to the ground floor first floor of
that building.

Just east of the continuation of the north-south trending utility
gallery, running up and down the length of the Ford Building and
running parallel to it, is a small utility gallery. There are
other tunnels running parallel to it. This utility gallery runs
north-south and has several sections of standing water several
inches deep. It terminates in a similar area as the other tunnel
[10-24-83].
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Photo 6A: Taken on the
ground floor of the Ford
Building, showing the
stairway leading down into
the basement located near
the midsection of the west
wall [10-24-83].

Photo 7A: A photo of the
easternmost of the two
galleries running parallel
northward from the
intersection of the three
tunnels in the basement of
the Ford Building.

Photo 8A: A utility
gallery running southward
directly opposite of the
two tunnels in the basement
of the Ford Building
[10-24-83].



Photo 9A: T?.ken in the
easternmost of the two
tunnels running north-
south in the southern
portion of the Ford
Building. This is a photo
viewing south near the
termination of that tunnel
[10-24-83].

Photo IDA: A photo showing
the termination of that
tunnel and the heat
exchangers and two small
rooms to the east and west.
Also there's a connection
between the two tunnels at
the termination of the
easternmost tunnel
[10-24-83].

Photo 11A: Shows the
stairwell leading out of
the southern end of the
north-south trending tunnel
or utility gallery in the
Ford Building [10-24-83].
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Photo 12A: The ground
floor offices in the
southern portion of the
Ford Building just east of
the exit from the stairwell
to the basement [10-24-83].

Photo 13A: The offices
contained in the southern
portion of the ground level
of the Ford Building
[10-24-83].

Photo 14A: Viewing west
from an entranceway or
opening just past the
offices in the southern
portion. It shows that
interior stairway leading
up to the second floor,
also the columns and super-
structure [10-24-83].



Photo ISA: Fromthe central
portion of the Ford
Building looking northwest t
toward the loading dock
area, showing the west i
interior [10-24-83]. .

Photo 16A: Taken from the
central portion of the Ford
Building adjacent to the
loading dock area
connecting Building C with
the Ford Building. This
photo is viewing north
showing the concrete
columns and concrete cast
ceiling. This photo also
shows miscellaneous debris
strewn about interior
[10-24-83].

Photo 17A: Taken in the
central portion north of
where Photo 16A was taken.
This photo is directed
toward the west and shows
the western wall of the
interior, ground floor,
Ford Building [10-24-83].
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Photo 18A: A view to the
west looking at an access
which links Building C to
the Ford Building
[10-24-83].

Photo 19A: A view to the
east, showing a linkage
hallway leading to the
adjacent Buildina D
[10-24-83].

Photo 20A: A photo of the
north-central portion of
the Ford Building viewing
northwest and a stairwell
leading up to the second
level of the Ford Building
[10-24-83].



Photo 21A: A photc inside
the restroom located in the
central northwest portion
of the Ford Building
[10-24-83].

Photo 22A: A photo of a
small pumphouse located
outside the northeast
corner of the Ford Building
approximately 50 feet east
of the east wall of the
Ford Building [10-24-83].

Photo 23A: A photo from
just south of the pump
house showing the entrance
through the south wall of
the pump house, where 22A
was taken [10-24-83].



Photo 24A: Viewing east to
the southern portion of
Building D [10-24-83].

Photos 25A and 26A: Taking
the northern portion of
building D showing to the
southwest corner. Photo
25A views north; Photo 26A
views northeast and shows
the interior and super-
structure. The catch basin
located directly south of
the southern portion of
Building D has a HNu
reading of 0.4 ppm which is
also the background
reading. In these catch
basins are several feet of
standing water.

The catch basin located directly south at the southeast corner of
Building D has a HNu reading of 0.8 ppm in the catch basin with a
background of 0.2 ppm. The HNu reading of 0.8 ppm does not change
after stirring sediments in the water within the catch basin
[10-24-83].juiiABa;p,dB̂ p!saii

Photo 26A: (See Photo
25A)[10-24-83].



Photo 27A: From the
southern interior of the
upper floors of the Ford
Building, photo views south
toward the entranceway
[10-24-83].

Photo 28A: Taken from the
same position viewing
northwest towards the
northern interior offices
on this floor [10-24-83],

Photos 29A and 30A: Taken
inthe southern portion of
the Ford Building, first
floor or upper floor (as
referred to previously)
showing the floor and walls
to the north [10-24-83].
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Photo 30A: (See Photo
29A on preceding page)
[10-24-83].

Photo 31A: In the same
position as Photo 29A and
30A, also looking north at
an upward angle to show the
truss structure associated
with the roof [10-24-83].

Photo 32A: Taken from the
middle portion of the Ford
Building's first floor,
viewing northwest, showing
the interior structure of
the roof [10-24-83].



Photo 33A: Through the
first floor west wall
window in the Ford Building
showing the fire-damaged
portion of the Chem-Dyne
Building roof [10-24-83].

Photos 34A and 35A: In the
northern portion along the
western half of the Ford
Building's first floor.
The photos are toward the
south, showing the interior
structural steel
[10-24-83].

Photo 35A: (See Photo
34A)[10-24-63].



f Photo 36A: A photo of the
office space located on the
second floor along the
southern portion of the
Ford Building. This is
viewing the southern wall
toward the north
[10-24-83].
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Sunday, October 24, 1983
Team: Larry Holm, Brad Berggren, John Fleissner

Photo numbers 57, 58, 59 and 60 were excluded. The photo
numbering sequence resumes at number 61.
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Photo 61: Boiler house at
ground level viewing from
the north end of the
building. HNU background
in the building is 0.4 ppm.
Photo is taken from the
entry at the northeast
corner of the boiler house
building viewing south
[10-24-83].

Photo 62: Taken from the
same point viewing south,
showing the interior of
the building and the
fallen second-story floor
[10-24-83].

Photo 63: Taken from the
northwest corner of the
boiler house building
viewing toward the
southeast [10-24-83].
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Photo 64: Taken just south
of Photo 63. This photo
shows the interior of the
ground level of the boiler
house building and shows
sections where the
second-story floor has
fallen down [10-24-83].

Photo 65: Taken from the
middle of the boiler house
building viewing south and
upwards, showing the super-
structure of the boiler
house building [10-24-83].

Photo 66: Taken from the
southwest corner of the
boiler house building
viewing east [10-24-83].
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Photo 67: Taken from the
same location as Photo 66
Viewing north [10-24-83].

I

Photo 68: Taken from
approximately the middle of
the boiler house building
viewing east toward the
stairway leading to the
basement, located about
midway along the east wall
of the building [10-24-83].

~, •

Photo 69: Taken from the
north-central portion of
the boiler house building
viewing northwest at the
doorway which is the
entrancev/ay to the boiler
house ground level
[10-24-83].



Photo 70: Taken in the
garage in the northeast
corner viewing south along
the eastern wall of the
garage [10-24-83].

Photo 71: Taken from the <
same location as Photo 70, j
viewing southwest and
showing the southwest and
north interior walls of the [
garage [10-24-83]. '

Photo 72: Taken within the
garage from the southern
half viewing north
[10-24-83].



r
Photos 73 and 74: Taken
through the access port of
.the stack located just
south of the boiler house
[10-24-83].

1

Photo 74: (See Photo
73)[10-24-83].

Photo 75: Taken midway in
the north portion of
Building C viewing north at
the northwest corner of the
building [10-24-83].



Photo 76: Taken from the
north wall viewing west
[10-24-83].

Photo 77: Taken from the
same position viewing south
[10-24-83].

Photo 78: Taken also from I
the same position viewing
southwest [10-24-83].
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This technical memorandum discusses the data requirements, assumptions,
and limitations of ground water models at various levels of sophistication,
as they might be applied to the Chem-Dyne site. A few simple scenarios are
illustrated to give some "ball park" estimates of the time of travel of
contaminants from Chem-Dyne to select wells down valley, and to show the
impact of pumping wells on the affected flow system.

Generically, there are two general categories of models: analytical
and numerical. The analytical models employ closed-form solutions so that
a given set of conditions is evaluated by a simplified equation to yield a
final answer in one attempt at solving, whereas numerical models employ
iterative solutions of a matrix representing several equations which must
be solved simultaneously to yield a "better" answer with each iteration.
Analytical models have been simplified by requiring most imputs to be
constant in space and time (e.g., use of a single value of hydraulic con-
ductivity for the whole aquifer), whereas numerical models allow input
parameters to vary from point to point (which, in part, gives rise to the
many simultaneous equations to be solved).

There are sufficient data to begin constructing a numerical flow model
of the Chem-Oyne site (e.g., variations in hydraulic conductivity and gra-
dient adequately defined), except for one crucial relationship: the
influence of the Miami River (and the Ford Hydraulic Canal) on ground water
levels. Aquifer-stream interactions can be adequately back-calculated for
many systems, but the extremely dynamic nature of the river stage at this
site suggests that any estimates of this relationship will be nearly impos-
sible to validate by the usual history matching techniques. Even if that
were not so, the short time in which to prepare numerical models for the
final RI report precludes those attempts now. Ergo, the less sophisticated
analytical approaches will be entertained in succeeding paragraphs.



Using hydraulic conductivity and gradient values from the Draft RI (p. 3-53),

K • 1100 gpd/ft2 - 147 ft/day
I » 0.002 ft/ft
n * 0.30 dlmenslonless

and the Darcy Law relationship for the velocity of the natural system,

Natural ' U/n ' °'98 ft/daY
The FIT study had earlier noted that the average hydraulic conductivity and /
gradient values were somewhat different: j

K » 5000 gpd/ft2 - 668 ft/day
I « 0.0013 ft/ft 1
n « 0.30 dlmenslonless «

50 mt Ynatur.1 ' ;'9 W* \
The FIT study based Its estimate of hydraulic conductivity on published reports
and discussions with the Miami Conservancy District regarding average properties ,
of the aquifer as a whole. . j

2The Draft RI noted that values as high as 3800 gpd/ft had been determined
during the pumping test, but that the average value of hydraulic conductivity [
was 1100 gpd/ft . There is no inconsistency here, the aquifer is anisotropic '
and heterogeneous and as a result has a distribution of hydraulic conductivity
values. The values determined during the RI study pumping test reflect local, i
shallow conditions and should be utilized in that light only. Those values ]
are less appropriate for projections concerning the regional flow or for deeper
zones of the aquifer (which appear to be the most permeable, and which supply ,
most of the major pumping wells in the valley). ,

The hydraulic gradients used in the Draft RI and FIT reports are averaged
(seasonally) values; the hydraulic gradient typically varied from less than j
0.001 to more than 0.003 throughout each annual cycle. The effective porosity <-
estimate of 0.30 was given by FIT as their best Interpretation of grain size
analyses and previously published reports; the Draft RI did not reference a ;
porosity estimate. |-

Given the foregoing, it is also reasonable to base projections of flow away
from the Chem-Dyne site on the following:

K » 5000 gpd/ft2 * 668 ft/day (FIT, for whole aquifer)
I - 0.002 ft/ft (Draft RI, recent average) j
n » 0.30 dimensionless k

in which case, V . , = 4.5 ft/day. ;natural ———— — i;;
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not already, capturing a great deal of the plume(s) as it (they) migrate
down valley. Of course, similar comments apply to the Hamilton Well Field,
but on a lesser scale because of the opportunity for interception and partial,
if not total capture of the plume(s) by wells lying between Chem-Dyne and
the Well Field (such as the Mercy Hospital well).

By comparing Figures 2t 3, and 4 it is easy to see that the capture
zone dimensions are linearly related to the natural flow velocity; e.g.,
at 0.98 ft/day the downgradient stagnation point was 1040 feet for 1000 gpm,
and at 2.9 ft/day the downgradient stagnation point was 352 feet. Hence,
one can plot the values given here on a straight line and choose any
natural/regional velocity to find corresponding capture zone dimensions.

One well is easily evaluated under the foregoing scheme, but the
capture zone concept becomes much more complicated for situations involving
several wells which may have overlapping zones. It is a matter of deter-
mining the x- and y- components of velocity contributed by each pumping
stress to any observation point and then using that information to compute
the magnitude and direction of a resulting vector. To illustrate this,
two scenarios have been devised. The first, in Figure 5, shows the flow
velocity and direction for waters at select points around the Mercy Hospital
Well (3500 feet south of Chem-Dyne, pumping at 1000 gpm, with natural flow
velocity » 2.9 ft/day flowing due south). The second, in Figure 6, is an
expansion of the scenario in Figure 5; a second well has been located arbi-
trarily 500 feet west of Chem-Dyne and is also pumping 1000 gpm. By com-
paring the two figures, it is apparent that the influence of unknown wells
on velocity patterns can be quite important. Complete identification of
all wells lying between Chem-Dyne and any supply wells of interest (e.g.,
Mercy Hospital and Hamilton Well Field) will be necessary to ensure valid
interpretation of all models used for future projections of contaminant trans-
port.

Earlier it was noted that, for purposes of this discussion, numerical
models were not a viable option, despite the valuable data collected to date
on the variations of hydraulic conductivity and gradients. Part of the
explanation proffered was that the relationship between the aquifer water
levels and the stage of the Miami River is not yet adequately defined.
In part also, numerical models will be extremely difficult to construct
and validate for portions of the aquifer immediately southwest of the
site and down valley (south) due to the lack of borehole logs, monitor
wells, and hydraulic tests there. Finally, all two-dimensional models will
suffer from an inability to accurately simulate the effects of the vertical
flow components near-site and down-valley--these are particularly pro-
nounced near the river. The few truly 3-D models that are available will
be difficult to use because too few vertical head measurements are avail-
able (there are only eight pairs of clustered deep and shallow wells).
These comments should not be taken as pessimistic appraisals designed to
show the futility of attempting numerical models, rather they are intended
to show that additional data must be gathered to ensure the validity of
such attempts. Otherwise, further work with analytical models should be
attempted and the results interpreted with a keen eye as to the assumptions
invoked.



In summary, using available data and simple analytical models, it is f
easily shown that contaminants from Chem-Dyne can be drawn in by Champion j
Paper's wells, Mercy Hospital's well, and eventually by the Hamilton Well
Field. It is quite clear that each well creates significant distortions ,
in the flow direction and magnitude, so that identification of all wells
is crucial for projections of future movement of contaminants from Chem-Dyne. l

Further, certain hydrologic relationships (aquifer-river and vertical flow)
need to be studied in greater detail prior to attempting to construct I
numerical models for projections. 1

Addressees: j
Don Bruce, U.S. EPA, Region V J
Barry Sandals, Department of Justice, Washington, DC
Rob Clemens, U.S. EPA-Headquarters ,
Larry Holm, CH2M Hill |

I



344
FIGURE 1

f

F

BY J.F.KEELY

10:UAIT 50:PRINT
"CAP.ZONE/UEL.
DSTR.-J.KEELY"

29:LF 5:CSIZE 5:
COLOR 1

3a:LPRINT "CAPZON
EUELDSTRPROGRA
H"

40:CSIZE 3.'COLOR
2:LPRINT "BY J
.F.KEELY"

45:CSIZE 2:LF 2:
COLOR 3:LPRINT
"TinE=";TiriE

50:011"! XUELLC50),
YWELL<50),FLRT
(50)

60:OJn XOBSC50),Y
OBS(50)

70:Din UXUEL(50),
WYUEL(50)

80:COLOR 0:LF 3:C
ALCINDEX=0:
DEGREE

85:CALCINDEX=CALC
INOEX-t-i: LPRINT
"CALCULATION N
0."iICALCINDEX:
LF 3

90:INPUT "IS REG.
UEL. KNOUN?(Yo
rN) "JCHOICE

100:IF CHOICE=Y
THEN GOTO 200

110:LPRINT " REG.
UEL. INPUTS ":
GRAPH :LINE (0
, 0)-(216, 50), 2
, 3, B;TEXT :LF
2:COLOR 0

120:INPUT "HYD.CON
0.(GPD/SQ.FT.)
? "JHYDCNO

125:LPRINT "HYD.CO
ND(GPD/FT2)=",
HYDCND

130: INPUT "HYD.GRA
- 0. (FT/FT)? ";G
RDNT

135:LPRINT "HYD.GR
ADCFT/FT) = ") GR
DNT

140: INPUT "EFF.POR
OSITYCDECinAL)
? "JPRSTY

145:LPRINT "EFF.PO
ROSITY(DEC)=",
PRSTY

1 50 :REGUEL= (HYDCND
/7.48>*GRDNT/P
RSTY

160:LF HCSIZE 3:
COLOR 2

165:LPRINT "REG.UE
LOCITY CFT/DA
Y)":CSIZE 2:
COLOR 0:LPRINT
11 "JREGUEL.'LF
1

170:CSIZE 3: COLOR
2.-LPRINT "««

200:

2 10:

220:

230:

240.-

250:

255:

260:

265:

COLOR 0:CSIZE
2:LF 4l.
INPUT "C-ZONE
or U-DSTR.?(Co
rU) "JCZUD
IF CZUD=UTHEN
GOTO 708LPRINT " CAPT.
ZONE INPUTS ":GRAPH :LINE (0
, 0)-<216, 50), 2
, 3, B:TEXT : LF
2: COLOR 0
INPUT "REG. UEL
. (FT/DAY)? "jR
EGUEL
LPRINT "REG.UE
L. (FT/DAY) = ", R
EGUEL
INPUT "EFF.SAT
. THICK. (FT)? "
I SATHK
LPRINT "EFF.SA
T.THICK(FT) = ",
SATHK
INPUT "EFF.POR
OSITY(DECinAL)'
? "JPRSTY
LPRINT "EFF.PO
ROSITYCDEC)^1'1,
PRSTY

270: INPUT "FLOW Rft
TECGPH)? "JFLR
T

275:LPRINT "FLOU R
ATE(GPn) = ", FLR
T

280:LF l:CSIZE 3:
COLOR 2

285:LPRINT "CAPTUR
E ZONE DinENSI
ONS ":CSIZE 2:
COLOR 0

230:STAGPTDUNGR=(F

235:

300:

/<2*JI*SATHK*PR
STY*REGUEL)
LPRINT " STAGN
ATION POINT":
LPRINT " DOUN6
RADIENT(FT)", S
TAGPTDUN6R
UPGR CPZNWDTH=2
*JT*STAGPTDUNGR

305:LPRINT "HAXinU
H UPGRAOIENT":
LPRINT "CAP.ZO
NE UIDTH(FT)",
UPGRCPZNUDTH
LF l:CSIZE 3:
COLOR 2: LPRINT

306:

310:

320:

330:

340:

700:

705:

710:

715:

.'COLOR 9:CSIZE
2:LF 4
INPUT "nORE CA
LCULAT10NS?(Yo
rN) "j AGAIN
IF AGAIN=YTHEN
GOTO 85
LF 2:CSIZE 4:
COLOR 1
LPRINT " PROGR
AH OUER, TH
PNK YOU":LF 3:
COLOR 0:CSIZE
2: END
CSIZE 2:COLOR
0: LPRINT " UEL
.DSTR. INPUTS"
GRAPH :LINE (0
, 0)-(2l6, 50), 2, 3, B.-TEXT :
COLOR 0:LF 2
INPUT "REG. UEL
. (FT/DAY)? '",R
EGUEL
LPRINJ "REG.UE
L. ̂ FT/OAY) = ", R
EGUEL



723:INPUT "REG.FLO
U DIR. (N=0, E=9
0)?";THETA

725:LPR1NT "REG.FL
Old DIRECTION":
LPRINT "(BEARI
NG, OEGREES) = ",
THETA

730:INPUT "EFF.SAT
.THICK.(FT)? "
;SATHK

735:LPRINT "EFF.SA
T.THICK(FT)=",
SATHK

740:INPUT "EFF.POR
OSITY(DECiriAL)
? "JPRSTY

745:LPRINT "EFF.PO
ROSITY(DEC)=",
PRSTY

750:INPUT "# OF UE
LLS(f1AX=50)?";
U:LF 2

755:FOR J=1TO U:
CSI2E 3:COLOR
2

757:LPRINT " UELL
NO.";J:CSI2E 2
:COLOR 0

760: INPUT "FLOUKGP
rt:+PUnP,-INJ)?
:>;FLRT(J)

765:LPRINT "FLOW R
ATE(GPri)=", FLR
T(J)

770:INPUT "UELL X-
COORD.(FT)? ";
XUELL(J)

775:LPRINT "UELL X
-COORD. (FT) = ",
XUELL(J)

780:INPUT "UELL Y-
COORD.(FT)? "J
VUELL(J)

785:LPRINT "UELL Y
-COORO. (FT) = ",VUELL<J):LF i

790:NEXT J
800:INPUT "8 OF 08

S.POINTS(riAX=5 -
0)?";N:LF 2

8I0:FQR I=1TO N:
CSIZE 3.'COLOR
2

815:LPRINT "OBS.PO
INT"; I.-CSIZE 2 -
:COLOR 0

820:INPUT "X-COORD
.(FT>? ";XC3S(

825: LPRINT "X-COOR
D. (FT)="JXOBS(
I)

830: INPUT "Y-COORO
. (FT)? "JYOBS(
I)

835: LPRINT "Y-COOR
D. (FT)="JYOBS(
I):LF 1

836: CSIZE 3: COLOR
2.-LPRINT "««

388: GOTO 895

COLOR 0: CSIZE
2

838:UXUEL=0:UYUEL=
0

840: FOR J=1TO U
845:A=XOBS(I)-XUEL

L(J):B=YOBS(I)
-YUELL(J)

850:UXUEL(J)=((FLR
T(J)*1440/7.48

-••6̂ 2))
85l:UYUEL(J)=((FLR

T(J)*1440/7.48

-••8̂ 2))
856: UXUEL=UXUEL+UX

UEL(J)
857 : UYUEL=UJ YUEL+UY

UEL(J)
858: NEXT J
860:XUEL=<REGUELX

SIN THETA)-UXU
EL

86l:YUEL=(REGUEL*
COS THETA)-UYU
EL

865: LPRINT "UEL. X
-COHPONENT":
LPRINT "(FT/DA
Y)=",XUEL

870: LPRINT "UEL. Y
-COMPONENT":
LPRINT "(FT/DA
Y) = ", YUEL

875:NETUEL=/(XUEL*
2+YUEL*2)

880: LPRINT "NET UE
L. (FT/DAY) = ", N
ETUEL

885:BETA=ATN (XUEL
/YUEL)

886: IF SGN YUEL=-1
THEN GOTO 893

GOTO 835
893:BETA=BETft-t-180
895: LPRINT "NET FL

OU DIRECTION":
LPRINT "(BEAR I
NG, DEGREES)^",BETA:LF i

896: CSIZE 3. 'COLOR
2.-LPRINT "««

COLOR 0: CSIZE
2

900: LF i:NEXT I
910: INPUT "IIORE CA

LCULATIONS?(Yo
rN) "J AGAIN

920: IF AGAIN=YTHEN
GOTO 85

930:LF 2:CSIZE 4:
COLOR 1

940: LPRINT " PROGR
AH OUER, TH
ANK YOU":LF 3:
COLOR 0: CSIZE
2: END

Q

u



f
f
F
F

FIGURE 2

CAPZONE

. \ '

BY J.F.KEELY

CALCULATION NO. 1

REG.UEL. INPUTS

HYD.COND(GPD/FT2>=
.1100

HYD.GRAD(FT/-FT> =
0.002

EFF.POROSITY<OEC>=
0.3

REG.UELOCITY
CFT/DAY)
9.803321563E-01
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EFF.SAT.THICK(FT>=
.100

EFF.POROSITYCDEC)=
0.3

FLOU RATE(GPn>=
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CAPTURE ZONE
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STAGNATION POINT
DOUNSRADIENT(FT)

1042.158309nAXjnun UPGRADIENT
CAP.ZONE WIDTH(FT)

6548.073775

CALCULATION NO. 2

CAPT.ZONE INPUTS
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FIGURE 3
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STAGNATION POINT
DOWNGRADIENT(FT)

704.3552703
HAXinun UPGRADIENT
CAP.ZONE UIDTH(FT)

4425.534683



DBS.POINT 8
X-COORD.(FT)= 0
Y-COORD.(FT)* 400

OBS. POINT 11

X-COORD. <FT) = 0
v-COORD. (FT)= 100

O B S . P O I N T 1^
X-COORD.(FT)= 0
v-COORD.<FT>=-100

UEL. X-COnPONENT
(FTxDAY)=

UEL. Y-COnPONENT
(FT/OAY)=

-5.453287857
NET UEL.(FT/DAY)=

5.453287857
NET FLOW DIRECTION
(BEARING,OEGREES)=

180

UEL. X-COnPONENT
<FT/DPY)=

0
UEL. Y-COHPONENT
<FT/OflY)=

-13.11315143
NET UEL. <FT/DAY)=

13.11315143
NET FLOW DIRECTION
(BEARING, DEGREES ) =

180

UEL. X-COnPONENT
(FT/DAY)=

0
UEL. Y-COnPONENT
(FT/DAY)=

7.31315143
NET UEL. (FTxDAY)=

7.31315143
NET FLOW DIRECTION
(BEARING, DEGREES) =

0

OBS. POINT 9
X-COORD. (FT)» 0
v-COORD. C FT)- 300

UEL. X-COnPONENT
(FT/DAY)=

0
UEL. Y-COnPONENT
(FT/DAY)=

-6.30438381
NET UEL. (FT/DAY)=

6.30438381
NET FLOW DIRECTION
(BEARING, DEGREES) =

180

OBS. POINT 12
X-COORD. (FT)= 0
Y-COORD. <FT)= 1

UEL. X-COnPONENT
(FT/DftYJ=

0
UEL. Y-COnPONENT
(FT/DAY)=

-f024. 215143
NET UEL.(FT/DAY)=

1824.215143
NET FLOW DIRECTION
(BEARING, DEGREES) =

180

OBS. POINT 15
X-COORD. (FT)= 0
Y-COORD. (FT)=-200

UEL. X-COHPONENT
(FT/DAY;=

0
UEL. Y-COnPONENT
(FT/DPY)=

2.206575714
NET UEL. fFT/DAY)=

2.206575714
NET FLOW DIRECTION
(BEARING, DEGREES)^

0

OBS. POINT 10
X-COORD. (FT> = 0
v-COORD. (FT)= 200

OBS. POINT 13
X-COORD. (FT)= 0
v-COORD. (FT)=-1

OBS. POINT 15
X-COORD. (FT)= 0
V-COORD. (FT)=-300

UEL. X-COnPONENT
(FT/DPY)=

UEL. X-COnPONENT

0
UEL. Y-COHPONENT
(FT/DAY)=

-8.006575714
NET UEL.(FT/OAY)=

8.006575714
NET FLOU DIRECTION
(BEARING,DEGREES)-

180

0
UEL. Y-COnPONENT
(FT/DPY)=

.1018.115143
NET UEL.(FT/DAY)=

1018.115143
NET FLOW DIRECTION
(BEARING, DEGREES)^

9

UEL. X-COHPONENT
(FT/DAY)=

UEL. Y-COnPONENT
(FT/DAY)=

0.50438381
NET UEL.(FT/DAY)=

0.50438381
NET FLOW DIRECTION
(BEARING,OEGREES)=

0



G33.PGIN" .17
X-COORD. (FT> = 0
v-COORD. CFT>=-400

X-COORD. (FT)= 500
Y-COORD. (FT> = 0

OBS. POINT 23
X-COORD. <FT>=-500
v-COORD. < F T > = 1000

JEL. X-COHPONENT
(FT/DAY>=

-3.303089078E-02
JEL. Y-COrtPONENT
(FT/OAY>=

-0.089071135
NET UEL. (FTxDAY>=

9.499851328E-02
NET FLOU DIRECTION
(BEARING, DEGREES)^

200.3466419

JEL. X-COHPONENT
(FT/DAY)=

-2.119710674
JEL. Y-COHPONENT
(FTxDAY>=

-2.630218642
NET UEL. (FT/DAY)=

3.378050243
NET FLOU DIRECTION
(BEARING, DEGREES ) =

218.86557-16

JEL. X-COnPONENT
(FT/DAY)=

4.085260571E-01
JEL. v-COriPONENT
(FT/DAY)=

-3.308526057
NET UEL. (FTxDAY)=

3.333652383
NET FLOU DIRECTION
(BEARING, DEGREES)=

172.9699326

GBS. POINT 18
X-COORD. (FT> = 0
v-COORD. (FT>=-500

UEL. X-COnPONENT
(FT/DAY>=

-3.1 42508 132E-02
JEL. Y-COnPONENT
(FT/OAY>=

-0.605969063
NET UEL.(FT/DAY>=

6.067833559E-01
NET FLOU DIRECTION
(BEARING, DEGREES >=

182.9686549

OBS. POINT 21
X-COORD. (FT>=-500
v-CQORD. (FT)= 0

JEL. X-COHPONENT
(FT/DAY)=

— 2.042630286
JEL. -'trCOHPONENT
(FT/DfiY)=

-2. 608 195674
NET UEL. (FTxDAY>=

3.31285725
NET FLOU DIRECTION
(BEARING, DEGREES ) =

141.933431

OBS. POINT 24
X-COORD. (FT)= 500
v-COORD. (FT)= 3000

JEL. X-COHPONENT
(FT/DAY)=

-8.722583382E-01
JEL. v-COnPONENT
(FT/DAY)=

-2.822711287
NET UEL. (FT/DAY)=

2.954409183
NET FLOU DIRECTION
(BEARING, DEGREES ) =

137. 1719004

GBS. POINT 15
X-COORD. (FT)= 0
v-COORD. (FT>=-1000

OBS. POINT 22
X-COORD. (FT)= 500
v-COORD. (FT)= 1000

OBS. POINT 25
X-COORD. (FT)=-500
v-COORD. <FT)= 3000

JEL. X-COHPONENT
(FT/DAY)=
-2.491812544E-02

JEL. v-cOHPONENT
(FT/DAY)=

-1.654493728
NET UEL. (FT/DAY>=

1.654681241
NET FLOU DIRECTION
(BEARING, DEGREES ) =

189.8625824

JEL. X-COnPONENT
(FT/DAY)=

-5. 493971 113E-01
JEL. Y-COnPONENT
(FT/DAY)=

-3.364874479
NET UEL. (FTxDAY)=

3.409430663
NET FLOU DIRECTION
(BEARING, DEGREES)^

189.2730968

JEL. X-COI1PONENT
(FT/DAY)=

5.520622394E-02
JEL. v_coriPONENT
fFT /DAY)=

-1. 188607058
NET UEL. (FTxDAY)=

1. 189888426
NET FLOU DIRECTION
(BEARING, DEGREES)^

177. 3407426



CAPZONE

FIGURE 4
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BY J.F.KEELY

CALCULATION NO. 1

REG.UEL. INPUTS

HYD.COND(GPD/FT2>=
5808

HYD.GRAD(FT/FT>=
0.802

EFF.POROSITY<DEC)=
0.3

REG.UELOCITY
(FT/DAY)
4.456327386

CAPT.ZONE INPUTS

REG.UEL.CFT/DAY>=
4.5

EFF.SAT.THICK(FT)=
— .100

EFF.PORQSITY<DEC>=
0.3

FLOU RATECGPn>=
: 1000

CAPTURE ZONE
DinEiNSIONS
STAGNATION POINT
DOUNGRAOIENT(FT)

226.9589206
riAXinUn UPGRADIENT
CAP.ZONE UIDTHCFT)

1426.024955

CALCULATION NO. 2

CAPT.ZONE INPUTS

REG.UEL.(FT/OAY)=
4.5

EFF.SAT.THICKCFT)=
100

EFF.POROSITY(DEC;=
0.3

PLOW RATECGPH)=
2000

CAPTURE ZONE
DII1ENSIONS
STAGNATION POINT
DOWNGRADIENT(FT)

453.9178413
HAXinun UPGRADIENT
CAP.ZONE WIDTHCFT)

2852.049911



FIGURE 5
CAPZONE DBS.POINT 2 OBS.POINT 5

X-COORD.(FT> = 0
v-COORD.(FT)= 3000

X-COORD.(FT)= 0
V-COORD.CFT)* 1500

BY J.F.KEELY

CALCULATION NO. 1

UEL.DSTR. INPUTS

REG.UEL.(FT/DAY)=
2.9

REG.FLOU DIRECTION
(BEARING, DEGREES) =

180
EFF.SAT.THICKCFT)*

100
EFF.POROSITYCDEC)=

0.3

WELL NO. 1
PLOW RATE(GPn>=

1000
iJELL X-COORD. CFT)*

9
UELL Y-COORD.<FT> =

0

UEL. X-COflPONENT
(FT/DAY)=

0
UEL. Y-COP1PONENT
(FT/DAY)=

-3.240438381
NET UEL. (FTxDAY)=

3.240438381
NET FLOW DIRECTION
(BEARING, DEGREES ) =

180

OBS. POINT 3
X-COORD. (FT)= 0
v-COORD. (FT)= 2500

UEL. X-"COnPONENT
(FT/DAY>=

"- 0
UEL. Y-COHPONENT
(FT/DAY)=

-3.308526057
NET UEL. <FT/DAY>=

3.308526057
NET FLOW DIRECTION
(BEARING, DEGREES ) =

.180

UEL. X-COHPONENT
(FT/DAY)=

0
UEL. Y-COHPONENT
(FT/DAY)=

-3.580876762
NET UEL. (FT/DAY>=

3.580876762
NET FLOU DIRECTION
(BEARING, DEGREES ) =

180

OBS. POINT 6
X-COORD. (FT >= 0
v-COORD. CFT)* 1000

UEL. X-COHPONENT
(FT/DAY)=

0
UEL. Y-COnPONENT
(FT/DAY)=

-3.921315143
NET UEL. (FT/DAY)=

3.921315143
NET FLOU DIRECTION
(BEARING, DEGREES )=

180

OBS.POINT 1
X-COORD.(FT> = 0
Y-COORD.(FT> = 3500

UEL. X-COHPONENT
(FT/DAY)=

0
UEL. Y-COriPONENT
(FT/DAY)=

-3.191804327
NET UEL.(FT/DAY)=

3.191804327
NET FLOU DIRECTION
(BEARING, DEGREES)^

180

OBS. POINT 4
X-COORD. (FT)= 0
v-COORD. (FT)= 2000

UEL. X-COHPONENT
(FT/DAY)=

0
UEL. Y-COriPONENT
(FT/DAY)=

-3.^10657571
NET UEL. (FT/DAY)=

3.410657571
NET FLOU DIRECTION
(BEARING, DEGREES ) =

180

OBS.PO-INT 7
X-COORD. (FT)* 0
V-COORD. (FT)* 500

UEL. X-COnPONENT
(FT/DAY)=

0
UEL. v-conPONENT
(FT/DAY)=

-4.942630286
NET UEL. (FT/DAY)=

4.942630286
NET FLOU DIRECTION
(BEARING, DEGREES) =

180



3TZ.

FIGURE 6

r
UEL.DSTR. INPUTS

REG.UEL.(FT/DAY>=
2.9

REG.FLOW DIRECTION
(BEARING, DEGREES>=

180
EFF.SAT.THICK(FT>=

180
EFF.POROSITYCDEO-

0.3

WELL NO. 1
FLOW RATECGPm =

1000
iJELL X-COORD. <FT) =

0
uJELL Y-COORD. <FT> =

0

WELL NO. 2
RATE(GPn>=

1000
UELL X-COORD. <FT)«

-500
UELL Y-COORD. (FT> =

3500

DBS. POINT 2
X-COORD. <FT>= 0
v-COORD. <FT)= 3000

UEL. X-COnPONENT
<FT/DAY)=

-1.021315143
UEL. Y-COHPONENT
(FT/DAY)=

-2.219123238
NET UEL. (FT/DAY)=

2.^42865646
NET FLOU DIRECTION
(BEARING, DEGREES )=

204.7134775

OBS. POINT 3
X-COORD. < FT )= 0
Y-COORD. (FT )= 2500

UEL. X-COHPONENT

-4.08K60571E-01
UEL. Y-gOMPONENT

-2.491473943
NET UEL. <FTxDAY)=

2.524744729
NET FLOU DIRECTION
(BEARING, DEGREES) =

189.3119043

CBS. POINT 5
X-COORD. <FT)= 0
v-COORD. <FT)= 1500

UEL. X-COHPONENT
(FT/DAY>=

-1.201547227E-01
UEL. Y-COHPONENT
(FTxDAY)=

-3.100257871
NET UEL. (FT/DAY>=

3. 102585377
NET FLOU DIRECTION
(BEARING, DEGREES ) =

182.2194653

OBS. POINT 6
X-COORD. (FT)= 0
v-COORD. ( F T ) = 1000

UEL. X-COHPONENT
<FT/DAY)=

-7.85627033E-02
UEL. V-COHPONENT
(FT/DAY)=

-3.528501627
NET UEL. (FT/DAY)=

3.529376125
NET FLOU DIRECTION
(BEARING, DEGREES)=

181.2754898

DBS. POINT 1
X-COORD. (FT)= 0
v-COORD. (FT)= 3500

OBS. POINT 4
X-COORD. (FT)= 0
Y-COORD. (FT>= 2000

OBS. POINT 7
X-COORD. (FT)= 0
v-COORD. (FT)= 500

UEL. X-COHPONENT
(FT/OAY>=

-2.042630286
JEL. v-cOHPONENT
(FT/OAY>=

-3. 191804327
NET UEL. <FTxDAY)=

3.789452909
MET FLOU DIRECTION
^BEARING, DEGREES)=

212.6176578

UEL. X-COHPONENT
<FT/DAY)=

-2.042630286E-01
UEL. Y-COnPQNENT

-2.797868486
NET UEL. <FT/DAY)=

2.805314858
SET FLOU DIRECTION
(BEARING, DEGREES ) =

184. 1755654

UEL. X-COMPONENT
(FT/D6Y)=
-5.520622394E-32

UEL. v_conPONENT

-4.61 1392942
NET UEL. (FT /OAY>=

4.611723386
NET FLOU DIRECTION
(BEARING, DEGREES)^

180.6858953



.
X-COORD. <FT)= 0
v-COORD. (FT>- 400

0 3 S.P 0 IN• .1
X-COORD.(FT)= 0 '
Y-COORD.(FT)= 100

U V_: J. . i

X-COORD. CFT)= 0
v-COORD. (FT>=-100

UEL. X-COnPONENT

-5.179082875E-02
UEL. Y-COnPONENT
(FT/DAY>=

-5.132184719
NET UEL.(FT/DAY>=

5.132446033
NET FLOW DIRECTION
(BEARING, DEGREES>=

180.5781739

UEL. X-COHPONENT
(FT/DAY)=

-4.32394218E-02
UEL. Y-COHPONENT
<FT/DAY)=

-12.81912336
NET UEL. (FTxDAY>=

12.81919628
NET FLOW DIRECTION
(BEARING, DEGREES> =

180. 1932602

UEL. X-COnPONENT
(FT/DAY)=
-3.865689413E-02

UEL. Y-COnPONENT
(FT/DAY)=

7.59148107
NET UEL. (FT/DAY)=

7.591579492
NET FLOW DIRECTION
(BEARING, DEGREES ) =

359.7082443

OBS. POINT 3
X-COORD. (FT> = 0
v-COORD. (FT)= 300

OBS. POINT 12
X-COORD. <FT)= 0
Y-COORD. (FT)= 1

OBS.POIN"
X-COORD. (FT)= 0
v-COORD. (FT)=-200

UEL. X-COHPONENT
(FT/DAY>=
-4.868041673E-02

OEL. v_conPONENT
(FT/DAY>=

-5.992829143
NET UEL. (FT/OAY>=

5.993026858
NET FLOU DIRECTION
(BEARING, DEGREES > =

180.4654097

UEL. X-COHPONENT

-4.08_̂ 549272E-02
UEL. Y-COMPONENT
(FT/DflY7=

--1 023. 929096
NET UEL. ( FT/DAY )=

1023.929097
NET FLOU DIRECTION
(BEARING, DEGREES)^

180.0022873

UEL. X-COnPONENT
(FT/DAY)=

-3. 66325374 IE-02
UEL. V-COHPONENT
(FT/DAY>=

2.477656431
NET UEL. (FTxDAY)=

2.477927285
NET FLOW DIRECTION
(BEARING, DEGREES)^

359. 1529347

OBS. POINT 10
X-COORD. <FT> = 0
Y-COORD. (FT> = 200

OBS. POINT 13
X-COORD. (FT)= 0
Y-COORD. (FT)=-1

G3S.POIN" 16
X-COORD. <FT>= 0
v-COORD. <FT>=-300

UEL. X-COflPONENT
(FT/DfiY>=
-4.583999744E-02

JEL. Y-COHPONENT
(FT/DAY)=

-7.704031731
NET UEL. C FT/DAY >=

7.704168107
NET FLOW DIRECTION
(BEARING, DEGREES>=

180.3409134

UEL. X-COHPONENT
(FT/DAY)=

-4.08297378E-02
UEL. v-COnPONENT
(FT/DAY)=

1018.701033
NET UEL. (FT/DAY>=

1018.701034
NET FLOW DIRECTION
(BEARING, OEGREES) =

359.9977036

UEL. X-COnPONENT
(FT/DAY)=

-3.47622581E-02
UEL. Y-COnPONENT
(FT/DAY)=

0.768576972
MET UEL. <FT /DAY>=

0.769362708
NET FLOW DIRECTION
(BEARING, DEGREES)=

357.^133125

1
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Hence, further calculations 1n this discussion will focus on these
three velocity estimates (V = 0.98, 2.9, and 4.5 ft/day).

In order to get a rough estimate of how long it would take for con-
taminants to reach a certain point down valley of the site, the three
preceding estimates of the natural flow velocity can be used with the
following assumptions:

(1) the aquifer properties are constant,
(2) no acceleration or deceleration of the contaminant plume

occurs due to pumpage stresses,
(3) dispersion, sorption, biodegradation, and other processes

negligibly affect the contaminant plume concentrations, and

(4) the natural flow direction 1s straight from the site to the
point of interest.

Then, using the equation:

Time of Travel (days) • Distance to Point (feet) * Velocity (ft/day),
the following results are obtained:

V = 0.98 ft/day 2.9 ft/day 4.5 ft/day

1,000 'feet
(arbitrary point) 1,020 days 345 days 222 days

3,500 feet (Mercy
Hospital well) 3,571 days 1,207 days 778 days

15,000 feet
(Hamilton Well Field) 15,306 days 5,172 days 3,333 days

The first assumption, constant aquifer properties, is a broad one,
but cannot be further limited unless numerical modeling is attempted; for
purposes of this discussion numerical models are not a viable option (more
on that later) and simple, analytical models are employed exclusively.
The second assumption, no velocity variations from pumping stresses, can
be considerably relaxed since analytical models do allow for such inputs
(this is done in subsequent examples). The third assumption, conservative
contaminant behavior with no dispersion, can be eliminated if sufficient
data are available since analytical models allow such inputs; unfortunately,
reliable estimates of the kinetics and capacity for sorption, biodegrada-
tion, etc., are not readily available for this site. The final assumption,
natural flow direct from site to point of interest, is not easily treated
since it presupposes some idea of the directional changes in hydraulic
conductivity and gradient (which are already assumed constant) and also
presupposes that the points of interest lie along the same general line
(not a bad assumption for the Mercy Hospital Well and the Hamilton Well
Field).



In order to refine these rough estimates, the velocity variations
from pumping stresses can be determined. Using the analytical modeling
approach described by Keely and Tsang (Ground Water. Nov-Dec 1983), a
short BASIC-language program, called CAPZONE-VELDSTR (for Capture Zones <
and Velocity Distributions), was prepared on a Sharp PC-1500 microcomputer j
and used to generate solutions to a few scenarios involving pumping wells
down valley from the Chem-Dyne site. Figure 1 is a listing of that BASIC
program; Figures 2-6 are fully documented runs of the program. j

Figure 2 shows the computation of the natural/regional velocity (using
the Draft RI estimates of hydraulic conductivity and gradient) and an j
estimate of what the lateral and downgradient limits of the capture zone I
of wells pumping 1000 gpm and 2000 gpm would be. What those calculations
show, for example, Is that a well pumping 1000 gpm (e.g., Mercy Hospital i
well or Champion Paper wells) will pull waters flowing toward the well I
from upgradlent which lie within a 6550 feet-wide strip centered on the
well. Hence, the Mercy Hospital well could easily entrap contaminated
waters flowing south of Chem-Dyne, and the Champion Paper Wells could j
easily capture portions of the Chem-Dyne contaminant plume(s) west of the '
site since these lie within the lateral limits of the capture zone. Note
that the second capture zone estimate in Figure 2 shows that twice the flow [
(2000 gpm) yields twice the capture zone dimensions; in other words, flow I
rate and capture zone are linearly related, all other factors held constant.
Thus, one can multiply the dimensions given by the fraction of flow for <
different flow rates; it is not necessary to re-run the program each time j
unless other parameters change.

Figures 3 and 4 are similar analyses, but with the natural/regional I
velocity values of 2.9 ft/day and 4.5 ft/day, respectively. As expected, <-
the capture zone dimensions shrink considerably as the natural flow velocity
is increased. Naturally, all of these analyses assume homogenous, isotropic j
conditions. If, as shown during the pumping test, the aquifer is nonhomo- I
genous and/or Isotropic, the capture zone dimensions will be affected
substantially. If the nonhomogeneities result in large portions of the r
100 feet saturated thickness being at lower hydraulic conductivity or I
porosity values,then the capture zones will be expanded. If the major axis
of anisotropy nearly parallels the predominant direction of flow, then the
distance to the downgradient stagnation point will be lessened and the 1
lateral limits of the capture zone will be expanded. Conversely, if the '
major axis of anisotropy is nearly perpendicular to the predominant direction
of flow, then the distance to the downgradient stagnation point will be
much greater and the lateral limits whill shrink inward. Down valley of
Chem-Dyne, the former situation (anisotropy parallel to flow) is expected,
whereas near site the latter situation is expected (anisotropy perpen- .
dicular to valley flow trends). Weighing these factors, it is probable ^
that Champion Paper wells do capture some of the Chem-Dyne contaminant (::

plume(s) and it is probable that Mercy Hospital's well will be, if it is



.POINT 17
X-COORD.(FT> = 0
v-COORD.(FT)=-400

370

OBS.POINT 23
X-COORD.(FT)= 500
v-COORD.(FT)= 0

OBS. PC I NT 23
X-COORD. (FT)=-500
v-COORD. <FT>= 1000

UEL. X-COnPONENT
(FT/OftY>=

e
UEL. Y-COnPONENT
(FT/DftY)=

-8.346712143
NET UEL. (FT/DAY>=

0.346712143
NET FLOW DIRECTION
(BEARING, DEGREES ) =

180

UEL. X-COHPONENT
(FT/DAY>=

-2.042630286
UEL. Y-COnPONENT
<FT/DAY)=

-2.9
NET UEL. (FTxDAY)=

3.547159213
NET FLOU DIRECTION
(BEARING, DEGREES>=

215. 1591534

UEL. X-COnPONENT
(FT/DAY)=

4.085260571E-01
UEL. ^-COMPONENT
(FT/DAY)=

-3.717052114
NET UEL. (FT/DAY;=

3.739434443
NET FLOU DIRECTION
(BEARING, DEGREES ) =

173.7280271

c

DBS. POINT 18
X-COORD. (FT> = 0
v-COORD. (FT>=-500

OBS. POINT 21
X-COORD. (FT)=-500
Y-COORD. (FT)= 0

OBS. POINT 24
X-COORD. fFT)= 500
v-COORD. (FT)= 3000

UEL. X-COnPONENT
(FT/OAY>=

UEL. Y-COnPONENT
(FT/DAY)=

-0.857369714
NET UEL.CFT/DAY>=

0.857369714
NET FLOU DIRECTION
(BEARING,DEGREES)=

180

UEL. X-COHPONENT
(FT/DfiY)=

- 2.042630286
UEL.'^-COnPONENT

-2.9
NET UEL. <FT/DAY)=

3.547159213
NET FLOU DIRECTION
(BEARING, DEGREES > =

144. 8408466

UEL. X-COnPONENT
(FT/DAY)=
-5.520622394E-02

UEL. Y-COnPONENT
(FT/DAY)=

-3.231237344
NET UEL. (FT/DAY>=

3.231708313
NET FLOU DIRECTION
^BEARING, DEGREES) =

180. 9788126

OBS. POINT 19
X-COORD. (FT)= 0
v-COORD. (FT>=-1000

OBS. POINT 22
X-COORD. <FT>= 500
v-COORD. (FT)= 1000

OBS. POINT 25
X-COORD. (FT>=-500
v-COORD. (FT)-- 3000

UEL. X-COHPONENT
(FT/DPY>=

0
UEL. Y-COriPONENT
(FT/DAY>=

-1.878684857
NET UEL. (FT/DAY)=

1.878684857
NET FLOW DIRECTION
( BEARING, DEGREES)=

180

UEL. X-COHPONENT
(FT/DAY)=
-4.085260571E-01

UEL. v-COnPONENT
(FT/DAY)=

-3.717052114
NET UEL. fFT/DAY)=

3.739434443
NET FLOU DIRECTION
(BEARING, DEGREES )•=

186.2719729

UEL. X-COnPONENT
(FT/DAY)=

5.520622394E-02
UEL. v-cOHPONENT
(FT/DAY)=

-3.231237344
NET UEL. ̂ FT/DAY)=

3.231708913
NET FLOW DIRECTION
(BEARING, DEGREES) =

179. 021-1874


